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Here is another example of Wakefield Geometrics in action. This wall-to-wall installation of 
Wakefield Sigma is completely integrated with the mechanical equipment, and the 
‘ installation was handled in its entirety by an electrical contractor. Illumination is evenly 
distributed over the 1296 square foot area, and multiple switching permits a level as low as 50 Pennsylvania Electric Com- " 
pany, Erie, Pa 
footcandles and as high as 150. Acoustical baffles on a 4 foot module reduce noise and Architects and Engineers 
acy, Atherton and Davis, 
contribute to a wonderfully pleasant environment. 


west Electric Company, 
Erie, Pa 

Distributor: General Electric 
Supply Company, Erie, Pa. 


One of the characteristics of Sigma, and of all Wakefield Geometrics, which is attracting 
much favorable attention from contractors and owners alike is the matte finish of 
the Rigid-Arch plastic diffusers. This special finish prevents objectionable mirroring of 


lights or reflections from outside the building. 


Catalog 55 describes and illustrates Wakefield Geometrics in detail. Write for your copy. 
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Lighting by DAY-BRITE makes the big difference... 


Announcing a new line of integrated recessed 


lighting 
with all 
ceiling systems 


including—acoustical ceilings using exposed runner, exposed 
panel, exposed grid, concealed mechanical, metal “Tee-Bar” 
suspension ...also conventional plaster ceilings. 


New, shallower 12-in. wide Troffers, available with plastic Clear- 24-in. wide MOBILEX®, available with translucent plastic, 
tex, egg-crate louver or low-brightness Controlens* enclosures. egg-crate louver or glass enclosures. 
*@®Holophone Co., Inc 


Get details of new economies “pecioeoty 
DAY:BRITE 


Your Day-Brite representative has full details ZL, by Zr, 


of the economies of Day-Brite’s new line of 
integrated recessed lighting. Call him—you’ll Day-Brite Lighting, Inc. 
find this information valuable. 

St. Louis 7, Missouri 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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if this damage had been known to ovr customers before they attempted 
low the 0.3%* of shipments 
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installation, re 
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YOUR BEST BALLAST INSURANCE 


yy for the USER 
through quiet operation, steady 
light, economy, and minimum 
maintenance... 


‘WITH NO PENALTY 
IN INITIAL COST 


*Contified to by John Powel, CPA, 
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Typical office and industrial areas where 8’ High Output, 8’ Slimline, or 4’ Rapid Start fluorescent lamps are used. 


ake G-E High Output, Slimline and 40-watt Rapid Start—all 
three are excellent choices for new fluorescent installations. 
Each has certain specific advantages. Here’s how to choose 

the right one for your requirements. 


For better lighting: G-E 8 FOOT HIGH OUTPUT FLUORESCENT—Gives you 


© more light than any other fluorescent lamp type. Most 
light per fixture—costs least to maintain. Gives fine perfor- 
Choose one oO mance at very low temperature, too. The G-E High Output 
is now available in DeLuxe Cool and Warm whites. They 
give you top color rendition plus as much light as other 
fluorescent types in standard “whites”’. 


of these 3 2) G-E 8 FOOT SLIMLINE — Preferred in many installations 
where ceilings are low and where you want lower fixture 


brightness and less reflected glare. Their 8 foot length and 
high efficiency make slimlines lower in first cost and in main- 


General Electric > tenance than any 4 foot lamp system. 


G-E 40-WATT RAPID START—Your best choice where 
the flexibility of 4-foot lamps is preferred. Rapid start prin- 
ciple eliminates need for starters without sacrifice in effi- 


Lam S ciency. G-E 40-watt Rapid Start lamps light smoothly in 
less than 2 seconds. 


For more information on how G-E fluorescent lamps can help 


for your next you get the most from your lighting installation (specify 
store, office or factory) write: Large Lamp Dept., General 
fluorescent lighting job Electric Co., Dept. TE-4, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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G-E LAMPS GIVE YOU MORE FOR ALL YOUR LIGHTING DOLLARS 


saved 


onthis ™ 


$560 on each of 3 more 
HAWARDEN school rooms 


Ti: sloped roof design of the new sixteen-room Hawarden, Iowa 
elementary school building would have required a false ceiling if stand- 
ard suspended-type luminaires were installed on an accoustical ceiling. 
However, by installing the Curtis Light & Sound Conditioning System 
on various length hangers, architects Harold Spitznagel & Associates 
of Sioux Falls, South Dakota, not only provided the school with excellent 
‘ow-brighiness lighting and efficient accoustical treatment without extra 
construction work and expense, but they gave each room a level-ceiling 
look, and saved 62c per square foot too! For complete details on the 
Curtis Light and Sound Conditioning Systems in new or existing class- 
rooms, write Department D41-L8. 
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Through use of modern indus- 
trial mass production tech- 
niques, Sunbeam Lighting Co 
sets a still higher quality stand- 
ard for the lighting industry. The 
latest and most highly perfected 
Bonderite process and electro- 
static paint finishing equipment 
have been installed. The Bon- 
derite treatment produces a 
superior corrosion resistant, 
paint-adhering surface to the 
metal. This, combined with 
electro-static application of en- | 
amel finishes greatly increases idizing members 
the durability, reflectance effi- 
ciency and appearance of Sun- 
beam Visionaires®. Additional 
assembly lines and a thoroughly 
integrated conveyor system in- 
creases our capacity to provide 
uicker, more efficient service 
Complementing this production i ‘ 
expansion, we have also aug- ifs 
mented our design and engi- 
neering staffs to bring new 
concepts of modern lighting to 
the industry 


SUNBEAM commun 


777 E. 14th Place, Los Angeles 21, California 


Extra-shollow PLMI1880 series with minia 
ture-celled plastic louver 
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Figure 1. The importance of higher levels of illumination and adequate uplighting for seeing comfort is readily 
appreciated by comparing the illumination effect in the foreground with that in the background. 


Visual Comfort and Cost Analyses for 


ae in industrial capital expendi- 
ture during the last decade in the United States 
has been phenomenal. Even without quotation of 
the statistics, this all may concede. Postwar manu- 
facturing growth in production of materials for 
defense and for consumer use exceeds our most 
optimistic predictions. 

While lighting has always been a part of plant 
expansion it is more and more being accepted by 
industrialists as a specific “tool” of industry. As 
such, it plays an active role in manufacturing 
growth in terms of increased productivity, better 
products and improved employee morale. Today 
there is a keener understanding between indus- 
trialists and lighting engineers in the true meaning 
of quality of illumination and its significance in 
relation to the one really important factor — com- 
fort of seeing. 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society, September 12-16, 1955, Cleveland, 
Ohio AUTHORS Day-Brite Lighting Inc., New York, N. Y. and 


St. Louis, Mo. respectively 
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Production Lighting 


By GEORGE j. TAYLOR 
R. D. BRADLEY 


The importance of quality lighting in industry 
is not only appreciated but being applied on a 
wide scale basis today. Luminaires, with 
adequate uplighting, white ceilings, attractive 
color schemes and light interior finishes, all 
combine to give high visual comfort. This 
paper continues a study, started by the 
authors in 1952, on cost and comfort evalu- 
ation of industrial lighting systems. 


Uplighting 

Just a few years ago the lighting profession 
began emphasizing the importance of “uplighting” 
in industrial areas; that is, sending upward to the 
ceiling, a certain component of the light emanating 
from a luminaire. In a paper presented at the 
I.E.S. National Technical Conference in Chicago 
in 1952, the authors pointed out the undesirable 
or “discomfort” results of totally direct (all down- 
ward light) fluorescent luminaires. These lumi- 
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naires in effect were at that time the standard for 
industry. Since then a new standard has been set 
and accepted. Luminaires with all downlighting 
have given way, thank goodness, t. designs provid- 
ing reasonable upward components of light. In our 
opinion, wide application of this will result in 
relief, at last, of strain and seeing discomfort in 
industry. 

Analyses described in the 1952 paper showed 
significant improvement in comfort of seeing with 
luminaires having 5 to 15 per cent of their light 
directed upward. At that time, three experimental 
higher upward were 


with components 


studied and showed substantial improvement in 


designs 


comfort of seeing. Today standard units with up- 
lighting are available for 5 to 15 per cent and 20 
to SO per cent ranges. Analyses of these standards 
will be the hasis of the present paper, with further 


emphasis on comfort of seeing. 


Factors Influencing Seeing 


While the factors influencing easier and more 
comfortable seeing are well known, they neverthe- 
less are not widely applied. The first factor is illu- 
level 
Recommended Practice is quite generally 
or the 


mination “footcandles.” In this regard 
L.E.S 
used and accepted. Second, brightnesses 
footlamberts. This is more often talked about but 
not applied to specific seeing tasks in industry. 
Third. brightness engineering, which in plain lan- 
guave is a balance of footcandles, footlamberts and 
This third 


seeing is a matter of grave importance, though 


interior finishes factor in comfort of 
sadly misunderstood and consequently often neg- 
lected 
show the necessity of proper brightness engineer- 


A further purpose of this paper will be to 


ing, and its relation to seeing comfort. 


Luminaire Types Analyzed 


While there are many combinations of fluores- 
cent luminaires worthy of study for industrial ap- 
plication only those types most commonly used 
Table I. 


and for purpose of easy comparison are divided 


are These con prise 15 types 


presented in 


into three categories 


1) Group I 


directed downward 


Solid top reflectors with all light 
Luminaires are designed 
for nominal 8-foot channel lengths for two 
or three T-12, 75-watt (slimline 
six T-12, 40-watt 
For T-17, 90-watt 

lamps nominal 10-foot channels are used. 
Grove Il 

15 per cent uplight classification and the 
Lumi- 


lamps and 


four or rapid start 


lan ps fluorescent 
Slotted top reflectors in the 5 to 
remaining light directed downward. 
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naires are designed for channel lengths and 


lamps as in Group I. 

Group II1—Slotted top reflectors in the 20 
to 30 per cent uplight classification and the 
remaining light directed downward. Lumi- 
naires are designed for nominal 8-foot chan- 
nel lengths for two T-12, 75-watt (slimline) 
or two T-12, 100-watt (rapid start) and four 


T-12, 40-watt (rapid start) lamps. 


Lighting Calculations 

As indicated in Table I, a room size was chosen 
to give a “room index” of “A,” @.e. 60 feet by 120 
feet. 
floor. The height of the ceiling is considered to be 
14 feet. 


Illumination computations were made for the 15 


Luminaires are mounted 10 feet above the 


types of lighting systems using the lumen method 
to provide 50 footeandles maintained. The condi- 
tions and general factors applying to these compu- 
tations are shown in Table I. An operating rate of 
4000 


annual operating costs with the power rate of 114¢ 


hours per year was used in determining 


per kwh. 
All coefficient 
puted specifically for each condition of room re- 


of utilization values were com- 
flectances from photometric data for each lumi- 
naire, 

The upward component of light for Group II 
and III luminaires is shown in Table I as “lumi- 
naire distribution.” The values given for uplight- 
ing are expressed in percentage of total lumen 
Therefore, the amount of upward and 
light 100 The 
values might have been expressed in percentage of 
luminaire efficiency. For example, System No. 11 
shows 27 per cent uplight and 73 per cent down- 


output. 


downward adds up to per cent. 


light, a total of 100 per cent. It could be expressed 
as 25.5 per cent uplight and 63.0 per cent down- 
86.5 per cent which is the effi- 


It is felt that the former 


light or “overall 


ciency” of the luminaire. 


expression has more significance and is easier 
understood for practical purposes of application. 

A point of general interest in illumination com- 
putations is that present industry standards for 
porcelain enamel reflectances have risen about 5 
per cent within the past few years. Considerable 
progress in lamp efficiencies has also been made 
which affects lighting economics. A comparison of 
values published in the authors’ 1952 paper with 
those of today is shown below. 


Cool White 


(Lumens) 
Lamp 1952 1955 
40-watt 48” T-12 2300 2500 
90-watt 60” T-17 4600 5150 
75-watt 96” T.12 4800 5050 
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TABLE Il. 


Warm White Average Life 
Lamp Ballast (Lumens) (Hours) 
40-watt 48”, T-12 Rapid Start 2600 7500 
7 watt 96”, T-12 Series 5100 7500 
( watt OF r-12 Rapid Start 6800* 7500 
)-watt 60”, T-17 Tulamp 300 7500 
*Cool White not listed in Warr W hits 


In 1952 the currently listed 90-watt lamp was an 
85-watt lamp. Commercial type fluorescent lamps 
in 1952 had a rated life of 7500 hours, except slim- 
line which was 6000 hours. Since then, slimline 
lamps also have a rated life of 7500 hours. 

Average published values for lumen output and 
life of lamps used in the illumination calculations 
in Table I are as shown in Table II. 

The assignment of maintenance factors for vari- 
ous luminaires is based on experience and tests re- 
ported in the United States and the United King- 
dom. Slotted or ventilated top reflectors show im- 
proved maintenance performance. Unfortunately, 
there is not yet sufficient evidence to establish still 
better maintenance with larger apertures, as with 
Group III luminaires. Consequently, Group II and 
III maintenance factors have been assigned the 


same values. 


Cost Data 


Costs are based on a typical factory area repre- 
senting construction features to be found in aver- 
age sized buildings. 

Computed costs are based upon an in-service 
level of 50 footeandles. Branch circuit wiring costs 
are included in the comparative cost results shown 
in Table I. These costs are based upon two 3-phase 
4-wire distribution centers in the 60-foot by 120- 
foot room and 120-volt circuiting to continuous 
rows of luminaires for the various lighting systems. 
Included in the wiring costs are the cost and instal- 
lation of lighting panel boards, branch circuit 
wiring in conduit to luminaire channels and wiring 
connections to each luminaire 

Perhaps mention should be made here of 480 
277-volt distribution systems which point the way 
toward definite and substantial cost savings in 
large plant construction. Ballasts for 277-volt are 
readily available for conventional size fluorescent 
lamps, as are wiring accessories and switching de- 
vices for these circuits. This paper, however, 
covers only 120-volt distribution by virtue of the 
fact that average size buildings almost universally 
use this service 

The installation of luminaires in their proper 
location ineludes cost and installation of mounting 


anchorage points in the ceiling from which lumi- 
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naires and suspension members are supported. 
These costs and the cost of luminaires are based 
upon normal competitive bidding for large factory 
areas through union electrical contractor purchas- 
ing materials and equipment through an author- 
ized electrical distributor. 

The installation costs of luminaires are based 
upon an unoceupied room area. Such costs may be 
materially higher if machines or other equipment 
are in place making it difficult or impossible to use 
and move seaffolding in the room. 

Although labor costs keep rising it is interesting 
to note that lighting costs have been declining. 
Part of this is due to previously mentioned im- 
provevent in luminaire and lamp efficiencies and 
longer lamp life. Also the net cost of fluorescent 
lamps no longer includes an excise tax. Net cost of 
lamps used in computations is based on a 30 per 
cent discount from list prices. 

All luminaire prices are based on the use of 
Since an 


metal clad “push type” lampholders. 


overwhelming percentage of industrial luminaires 


‘ 


are installed with “open end” porcelain reflectors 
cost studies are based on these designs. Amortiza- 
tion is given at 10 per cent of total luminaire costs 


(excluding lamps). 


Comfort of Seeing 


The “crusade” for seeing comfort for working 
men and women in the world of production is being 
realized and appreciated judging by many quality 
lighting systems which have been installed in the 
past few years. Appraisal of comfort is measured 
by several methods. One such method, among 
others recognized and published in the /.E.S. Light- 
ing Handbook — Second Edition (1952 
monly known as the Harrison-Meaker Glare Factor 


is com- 


System. Further work has been carried on by 
Meaker (Cleveland) and Bradley (St 
making this method more attractive for general 
application of industrial lighting where comfort is 


Louis) in 


desired. 

The glare factor system is, in our experience, as 
easy to use as utilization tables and for this reason, 
we feel is particularly desirable for specifiers and 
users of lighting installations. As an aid in deter- 
mining comfort ranges a glare factor evaluation 
chart is given in Fig. 2. Room conditions in terms 
of reflection factors are ceiling 75 per cent; 
walls — 50 per cent; work surfaces — 15 per cent. 

It is evident that in many production operations 
critical visual tasks are encountered for relatively 
short durations. Such tasks might be found with 
lathe work, shaping and milling machines, drilling 


operations, ete., as one phase of industry where 
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eyes may be required to view the job intermittently. 
Range D of Fig. 2 may well suit the seeing and 
comfort requirements for these tasks. Less critical 
or shorter periods of concentration of visual tasks 
may find Range EF adequate and suitable. Where 
working eyes are literally “glued” to visual tasks, 
such as fine assembly and close inspection, Range 
A may be necessary. Where these specific tasks are 
less critical and require less continued concentra- 
tion Range B to Range C may suffice. It is for the 
experienced lighting engineer and supervisor of 
production operations to determine the proper 
range to use in establishing suitable luminaires that 
provide appropriate illumination levels and glare 
factors to fit the job or visual tasks. 

It is likely that seeing tasks in the Ranges of A 
and B will be encountered in clean, air-controlled 
rooms. Commercial type luminaires with suitable 
glare factor ratings under such conditions may be 
applied. These luminaires generally will have up- 
ward components of light approaching 50 per cent 
and preferably of an all-metal design to withstand 
the normally rough handling in industrial applica- 
tions. In the majority of cases for Ranges C, D 
and E, the more ruggedly constructed porcelain 
enamel reflectors are used and analyzed in this 
paper. These reflectors can be washed repeatedly 
without harm to reflecting surfaces, in almost any 
factory area. 

While it is difficult to set specific limits to the 
many and varied visual tasks found in industry, a 
guide in specifying glare factor ranges is shown in 
conjunction with Fig. 2. In addition, multiplying 
factors are given for different levels of illumina- 
tion in determining glare factors for other than 50 
footeandles as established in Table I. 

Attention is called to the fact that glare factors 
for any given level of illumination decrease when 
mounting heights of luminaires increase. Con- 
versely, glare factors increase as luminaire mount- 
ing heights are lowered. Also, as room sizes become 
smaller glare factors become lower. The converse 
is true; with larger rooms glare factors increase. 

Glare factors also increase with higher footeandle 
levels and decrease with lower levels. In evaluating 
a lighting system for comfort, the level of illumina- 
tion for a specific seeing task must be determined. 
Where 30 footcandles are recommended under cer- 
tain seeing conditions, glare factors (for example 
in System No. 11) would be around 25 crosswise 
and 55 lengthwise, compared with 30 and 70 re- 
spectively as shown in Table I for 50 footeandles. 
However, at 80 footeandles (for instance, where 
critical seeing tasks prevail, requiring System No. 
14). it will be noted that these glare factor values, 
25 crosswise and 35 lengthwise, increase to 30 and 
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RANGE FOR 
WORKERS MOVING 
ABOUT WITH 
OCCASIONAL CRITICAL 
VISUAL TASK 
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Figure 2. Glare Factor Evaluation Chart. 
Comfort conditions relating to production activity 
in each range of curve are: 

Range Ft-e 
Over Classification 
A-B 100 Very Dirricutt Sering Tasks 
Very fine assembly and inspection — finest 
precision work poor contrast long pe riods 


of time—workers in one position. 


Cc 100 DirricuLT SEEING TASKS 
Close assembly and inspection fine pre 
cision work fair contrast long periods 
of time workers in one position. 

D 50 CrITICAL SEEING TASKS 
Average assembly and inspection — fine de 
tail work moderate contrast intermedi 
ate periods of time — workers not seated in 
one location. 

E 30 ORDINARY SEEING TASKS 


Moderately fine detail normal contrast 
short periods of time——workers moving 
about. 


Multiplying Factors For Other Footeandle Levels 


Footeandles | 30 40 | 50 | 60 


80 | 100 | 
| 
Multiply By: | 80 | 90 | 1.00 | 1.20 | 1.20 | 1.30 | 


40 respectively. Similar comparative reasoning 
applies to other systems presented in Table I. 
Small differences in numerical values of glare fac- 
tors in ranges shown in this paper are not con- 
strued as resulting in significant comfort differ- 
ences. Consequently, glare factors have been 
rounded off to customary values used in practice. 
This should not be taken loosely, and where com- 
fort is a consideration, the choice in the direction 
of lower values is recommended rather than toward 
higher values even in a given range. 

It is interesting to note that System No. 12, using 
100-watt rapid start lamps, compares favorably in 
glare factor rating with System No. 14 using 75- 
watt slimline lamps. The brightness of the rapid 
start lamp is 2500 footlamberts compared to 1900 
footlamberts for the slimline lamp. For this reason, 
it might appear that there should be some recog- 
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nized difference in comfort. The reason this 1s not 
true is due to the higher lumen output of the rapid 
start lamp which requires fewer luminaires to pro- 
vide the prescribed 50 footeandles. The glare fac- 
tor system accounts for the difference of a given 
number of projected brightnesses of luminaires and 
overall brightness patterns within a room area. 
Where reflected glare from glossy or highly pol- 
ished surfaces presents a problem and cannot be 
avoided by workers, the lower brightness lamps are 
naturally to be desired regardless of installed costs. 

The high output rapid start lamp is shown in 
Table I, This 
does not preclude its use in luminaires without 


System No. 12, with louvers only. 
louvers. Its omission in this form is merely a 
matter of space. In general, however, its greatest 


application without louvers will be for higher 
mounting heights and with louvers for low ceiling 


areas. 


Comparing Lighting Systems 


Some years back there was a predominant use of 
“eost comparisons” with prime emphasis on cost. 
There were two prevalent factors influencing the 


first cost and (2) 


choice of a lighting system (1 
operating cost. Occasionally if first cost was 
notably lower in one system it was accepted with- 
out further study. Frequently higher first cost 
installed if 


favorable to the higher cost systems 


systems were operating costs were 


Generally 
higher first costs were approved if the operating 


costs would pay off within a five- or six-year period. 


In those days more attention was paid to dollars 
than to comfort. How gratifying it is that the 
trend is now much more in favor of comfort rather 
than costs, high or low. And why not? Certainly 
it has been proven time and again that workers 
who ean see comfortably produce more manufac- 
tured goods in less time, and are happier with 
working conditions. There is far less skepticism 
today in the value of quality of lighting in terms 
of investment and return. 

Comparative first costs are graphically shown in 
Fig. 3 for ail lighting systems studied in this 
paper. The data shown are for installed costs per 
square foot. The values obviously will not apply 
specifically for every city in the country although 
relative differences should be reliable enough to 
guide specifiers and users to the proper choice of a 
lighting system. It must be realized that costs are 
based on certain conditions of structure and room 
size (60 feet by 120 feet). 
larger in size, the cost per square foot may be 


For rooms which are 


slightly lower and for smaller rooms, somewhat 
higher. 

A quick glance at Fig. 3 will reveal that Group I 
luminaires in the all downlight classification are 
more expensive than Group II luminaires, those 
Quite aside 


from this, the Group II are far more comfortable. 


in the 10 per cent uplight bracket 


No wonder the swing is overwhelmingly in favor 
of Group IT over Group T since our 1952 paper. 


GROUP 


1.00 + i—4 1.00 


REFLECTANCE 
CEILING AND WALLS 
— 75/50 

eee 30/10 


0.90 


0.70 0.70 


0.60 0.60 


FIRST COST IN DOLLARS PER SQUARE FOOT 
(FOR 50 FOOT CANOLES MAINTAINED) 


0.50 0.50 


0.40 


1 2 3 4 s* 7 


TYPE LUMINAIRE 


* BASEO ON 1952 COSTS 


Figure 3. 
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Average first cost per square foot for typical industrial type luminaires to produce 50 footeandles 
Lighting cost includes local panel boards and wiring to installed luminaire-. 
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For purposes of general interest, Table I and Fig. 
3 show two luminaires (Types 5 and 10) published 
in 1952 in comparison to similar luminaires (Types 
4 and 9) of current design. The 1952 luminaires 
had closed-end reflectors in contrast with the more 
popular reflector of today with “open ends.” 
Unique designs in construction permits open-end 
porcelain enamel reflectors today by virtue of 
rugged construction that was not available previ- 
ously. 

While color of light will always remain a matter 
of opinion with individuals, present costs are based 
on the more efficient fluorescent warm white lamps 
rather than cool white as in 1952. With these spe- 
cifie considerations, the cost of System No. 9 (1955) 
at 58 cents per square foot effects a substantial 
saving over the 73 cents per square foot (1952 
Indeed, a 20 per cent saving is substantial. Not 
to be overlooked is a further saving in the use of 
slimline lamps over rapid start lamps (System 8 vs 
9). A more pronounced saving in this connection 
is realized in comparing Group IIT luminaires 
(System 11 vs 13). 


Room Finishes 


In spite of past arguments (a few still persist 
the use of light finishes on ceilings, walls, floors, 
bench tops and machinery is recommended and 
should be used where practicable. The reflectances 
should be consistent with those recommended in 
the “American Standard Practice for Industrial 
Lighting.” 

The significance of light room finishes is readily 
apparent from Fig. 3. To obtain equal illumination 
levels the costs are somewhat higher when reflect- 


Figure 4. Troffer (all down- 
light) has a modern look and 
comfort teo when interior 
finishes are light in color 
resulting in good brightness 
engineering. Note other com- 
fort aspects as with air-con- 
ditioning and acoustical 
ceiling. 
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ances are lower than the recommended minimum 
range of 75/50. In the Group II luminaires, costs 
are over 10 per cent higher for 30/10 room finishes 
than 75/50. For Group III luminaires, the cost 
differential is over 20 per cent higher. The reason 
for this is simple — coefficients of utilization de- 
crease with poorer room finishes and the required 
number of luminaires increase as indicated in 
Table I. 

The first costs plotted in Fig. 3 are for two con- 
ditions of room reflectances — 75/50 and 30/10, 
For other room finishes between these values the 
costs will vary proportionately between the limits 
of the two curves drawn, 

While light finishes throughout a room lower 
lighting costs, this is by no means the governing 
factor in providing such finishes. The more impor- 
tant aspect is in eye comfort gained in properly 
balancing brightness ratios as exemplified in Figs. 
1 and 4. Recommended brightness ratios are listed 
in the “American Standard Practice for Industrial 
Lighting.” 

When luminaires are suspended below ceilings, 
as is the case with the majority of industrial appli- 
cations, Group II or IIT luminaires should be used. 
Which of the two groups to use depends upon room 
conditions and the severity of the seeing task. It is 
evident that Group I luminaires casting all light 
downward account for dark, gloomy ceilings (Fig. 
1) resulting in poor brightness ratios, discomfort 
and hicvher first and operating costs. 

There are many production areas in industry 
where seeing tasks are more acute than in offices. 
Yet in these production areas quality lighting and 


other factors affecting employee comfort were not 
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always considered as important as in offices. One 
prime reason for this in the past was that commer- 
cial areas were cleaner than in most factories and 
maintenance was not considered as great a prob- 
lem. Today there are many production areas with 
clean atmospheric interiors. Very often these areas 
require cleanliness together with temperature con- 
trol in the production or assembly of certain manu- 
factured parts. 

Modern plant lighting frequently has turned to 
the use of recessed troffers with all downward 
light. In addition, air-conditioning is provided as 
Where 
troffers are used, it is highly important that room 


well as acoustical treatment of ceilings. 
finishes, including floors and machinery, have suit- 


able reflectances. Current practice is to select 
pastel colors for a cheerful room appearance. Vari- 
ous colors are used with particular attention given 
to the use of cool or warm colors befitting the class 
of production performed. The proper choice of 
colors has an important bearing on the psychologi- 


eal reaction of working people 


Depreciation Tests 


Tests have been conducted by numerous investi- 
gators on luminaires to determine the loss in out- 
put with solid top reflectors and slotted top reflec 
tors. Results prove that reflecting surfaces depre 
ciate at a slower rate with ventilated reflectors 
than non-ventilated reflectors. As previously men- 
tioned. there is no substantiating evidence to indi- 
cate that Group IIT luminaires with larger reflector 
apertures, depreciate at a slower rate than Group 
Il luminaires with smaller apertures. 

In order to study the effect of accumulated dust 
and dirt on lamps and reflectors, the authors con- 
ducted a test on of luminaires 


several types 


analyzed in this paper. The luminaires were in- 
stalled in a welding shop where day-shift opera- 
tions took place. The units burned continuously 
After that period, 
they were removed and photometered. Then they 
were carefully 


for a period of three months. 


washed and photometered again. 
The results are tabulated in Table ITI. 

Although tests were made with 40-watt rapid 
start fluorescent lamps it is expected that 75-watt 


TABLE Ill — Rate of Depreciation of Porcelain 
Enamel Reflectors. 


Luminaire Classification Luminaire Efficiency 


Nominal Per Cent 
Type of Unit Uplight Clean Dirty Depreciation 
2 40-watt 10% 83.7% 74.5% 11.0% 
2-100-watt 30% 78.8% 69.9% 11.3% 
2 -40-watt 10% 86.5% 76.5% 11.6% 
0% 85.4% 74.6% 12.6% 
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slimline lamps would perform similarly. However, 


there appears to be a faster depreciation rate with 
100-watt rapid start lamps in the same type of 
reflector. It is possible that the 100-watt lamps 
operate at higher temperatures than the 40-watt 
and 75-watt lamps which may have some effect on 
air currents and dust deposit on reflecting sur- 
faces. 

Luminaires with larger slots (nominal 30 per 
cent uplight) or with more ventilation perform 
better than those with smaller slots (nominal 10 
per cent uplight). Non-ventilated reflectors are 
proportionately less favorable from a maintenance 
standpoint, 

The purpose in starting these depreciation tests 
was to further justify the assignment of mainte- 
nance factors in Table I. It is obvious that a three- 
month test cannot be expected to give conclusive 
results from which specific maintenance factors 
can be determined. Nevertheless they do indicate 
the value of ventilation with better maintenance 
performance. These tests are being continued in 
the hopes that more reliable information may be- 


come available. 


Maintenance 


No matter what the atmospheric condition of a 
room interior may be, there is no dodging a main- 
tenance program. No set rule can be prescribed in 
following a maintenance schedule, because of the 
varying conditions in industry. The maintenance 
factors listed in Table I are in effect for a specific 
condition. They are well chosen for average plant 
conditions. Yet, they may be higher in value for 
clean, air-conditioned rooms but lower in dusty, 
oily machine shops. 

The choice of a maintenance factor determines 
in reality the frequency of cleaning or washing of 
luminaires. Slotted top reflectors have been found 
to depreciate in light output less than solid top 
reflectors. To maintain the same average level of 
illumination Group I luminaires would require 
washing at a frequency of about 11% times a year 
or something like once every nine months. Group 
II and III luminaires are based on a once-a-year 
washing schedule. 

In Table I the Annual Maintenance Cost includes 
cleaning or washing costs and labor to replace 
burned out lamps. Some worthwhile savings are 
realized with slotted top reflectors compared with 
closed top. 

Strength and durability of industrial luminaires 
is of vital importance in low cost industrial main- 
tenance over the life of the installation. Lumi- 
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naires included in the analysis for regular indus- 
trial applications, are all-metal, sturdily and 
strongly constructed, using channels to house bal- 
lasts and metal-clad lampholders, with detachable 
all-white, all-porcelain reflectors. These features 
are strongly advocated for factory areas and espe- 
cially the porcelain enamel reflector with its hard 
glass-like surface which can be repeatedly washed 
without harm to its reflecting surface. 
Considering the overall economy of maintenance 
it would be remiss if mention were not made of the 


advisability of following a “group relamping” pro- 
gram. This subject has been widely discussed in 
recent years and many industrial users of lighting 
have high praise in advocating its adoption. 

Since luminaires with uplighting have essentially 
replaced those with no upward light another form 
of maintenance requires more attention than in the 
past. Ceilings must be white and kept white by 
repainting at proper intervals. If ceilings are not 
properly maintained with Group IIT luminaires, a 
substantial reduction in light output may result 
due to absorption. Group II luminaires are less 
affected by ceilings “darkened” with age, but dark 
ceilings, with any type of luminaire, produce un- 
desirable brightness ratios, and accompanying dis- 
comfort. Similarly other room finishes must be 
given proper attention at regular intervals if high 
eye comfort, satisfied employees and production 
efficiency are to be maintained, 
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DISCUSSION 


WiLArp ALLPHIN:* The authors have given us another of 
their thoughtful papers in which they compare the estimated 
costs of various lighting systems designed te deliver the 
same number of footeandles. In this case they have in 
cluded glare factor calculations for the systems under study. 

There is always the danger of falling under the “magic 
spell of numbers” when glare factors or other ratings are 
used in this way. One tends to accept 32 as being better 
than 34, forgetting that the range of error in the process 
may be much higher than two units. 

Note that I say “range of error” rather than the statis 
tician’s “probable error.” What I mean is this: Suppose a 
glare rating formula has the square of a brightness in its 
numerator and the projected area of a fixture in its de 
nominator. If we measure the brightness of a particular 
fixture in a particular direction and find it to be 2150 foot- 
lamberts, this may mean that the value is somewhere be 
tween 2100 and 2200 footlamberts. 

Also, if we compute the projected area at a particular 
angle to be 630 square inches, it may actually be somewhere 
between 620 and 640. Therefore we should work the prob 
lem once using 2100 squared in the numerator and 640 in 
the denominator, then work it again with 2200 squared in 
the numerator and 620 in the denominator. 

Actually the other terms in the equation have ranges of 
error also, so that if we established a range for the whole 
equation, a glare factor might look something like 27 + 4. 
We therefore could not say with any certainty that this 
was better than one of 30+ 5. 

The authors have taken a commendable step in rounding 


*Sylvania Electric Products, In Salem, Mass 


Taylor-Bradley 301 


< 
> 
. eg 
Wie 
as. 


off their caleulated glare factors, thus implying a range of 


error, but I hope that it may become the practice to use an 
actual plus or minus value in such work to remind us of 
the approximations involved. 

Ek. A. LINSDAY Papers on the comfort of industrial light 
ing systems have been very few. More work and eduea 
tional material certainly is desirable in this field. The 
iuthors are to be congratulated for developing a paper on 
this subject, which delves rather thoroughly into this phase. 
It is hoped that this paper will add to industry’s conscious 
ness of the importance of comfort in the design of a light 
ing system, and give comfort its proper weight among the 
other considerations that is, cost, maintenance, lighting 
level, reflected glare, ete. 


The data in Table I on “Cost” points out elearly how 


economical it is to provide comfortable lighting. The main 
reason for the favorable economics, as the authors indieate 
is the improved maintenance of the 


light We 


needed to determine just what the improvements in mainte 


fixtures with upward 
agree with the authors in that more work is 
nance are with these fixtures. As the authors indicate, the 
months cannot 


tests that they ran over a period of three 


give conclusive results. Therefore, it is probably better not 


to draw definite conclusions from these data yet, but to 


Visual Comfort Index) indicates the percentage of people 
that would be expected to judge a particular lighting sys 
tem as comfortable when they view it while seated at a 
See Table.) The 


much 


point near the middle of the back wall. 
authors indicate that the Group IT luminaires are 
more comfortable than Group I luminaires, and therefore 
the swing has been overwhelmingly in favor of Group II 
luminaires. However, a glance at the VCI Table shows that 
Group IIL luminaires, that is, those with 20-30 per cent 
upward light, have an even more startling improvement %n 
comfort. For this reason we feel that the swing has been 
towards Group IIT luminaires rather than Group IT lumi 
naires 

It should also be pointed out that a white exterior fixture 
finish is one of the reasons for the improved comfort of 
the new type of fixtures, since it helps to reduce brightness 
contrasts between the inside and outside of the fixtures. 

One of the strongest arguments for comfort in industrial 
lighting can be obtained from the table of data in this 


high-output Rapid Start lamp. This lamp is listed in stand 


paper. In Column 12, the authors have listed the 
ard cool white color, while the rest of the systems use 
standard warm white lamps. To put them on the same 
basis, therefore, the high-output rapid start system should 


be reduced in eost a few per cent If this is done we find 


wait until the tests have progressed farther so that greater that a high-output rapid start fluorescent installation with 
accuracy can be obtained. The difference in per cent depre 30 degrees x 20 degrees shielding can be obtained at about 


ciation between the 40-watt fixture, which was 11 per cent 


which had a depre 


the same total overall cost as a slimline system with closed 


top reflector as of Group I. Therefore, for the same cost a 


ciation of 11.3 per cent, is not of sufficient magnitude to be lighting system is obtained which has a VCI of 76 per cent 
significant, especiaily when this difference is probably less in crosswise viewing and 71 per cent in lengthwise viewing, 
than the accuracy of the photometry involved. However, compared to 7 per cent and 10 per cent respectively for the 


the maintenance factors that the ithors used for the differ standard system. This is truly progress I believe the 

ence between vent ted and non-ventilated units are of the authors pointed this progress out quite clearly when the 

magnitude we ould expect from limited data that we have said that although labor costs have increased in the past 


obtained 


The authors point out the importance of room finishes in 


few years, lighting costs have been reduced due to improve 


ments in lamps and luminaires, which enables the consumer 


ghting systems This touches on factors which ar too to obtain more comfortabk lighting systems at no additional 
often neglected that of providing light room surfaces for costs 
two reasons: to increase the coefficient of utilization, and 


to reduce brightness contrast thereby increasing comfort. 
The costs shown in Table I agree quite well with cost 
analyses which we have done \ few of the aspects of the 
cost data are not clear; for exampl 1) Does the amorti 
zation of 10 per cent per year include insurance and taxes 
ind interest? 2) Are both luminaire and installation cost 


imortization? 


Does the annual operat 
ing cost include the maintenance cost? 


Sinee many are familiar with VCI, iv Visual 


Comfort Index, I took the liberty of converting the authurs’ 


people 


Puetes MEAKER:* Peopl have been kind enough to link 


my name with that of Dr. Ward Harrison in connection 
with glare factors; the term step-father has been applied to 
me It is very gratifying to see this means of comfort 
analysis applied in so conspicuous a paper. The fact is that 
glare factors are growing in their sphere of influence with 
But | 


eannot refrain from adding a remark at times, hoping to 


out need for much help from even a step-father 


tid im the understanding of exactly what they represent, 


Upward light in a lighting installation results in a more 


glare factors for the various lighting systems to VCI VC! favorable glare factor or VCI rating because the high con 
General Electr Co Nela Park. Cleveland. O} Ger ' ‘ Nela Par Cle land, O} 
TABLE (Lindsay Discussion). 
LUMINAIRE 
CLASSIFICATION GRouP GROUP I! GROUP Iii 
1 2 3 4 5 6 7 8 9 10 iD 12 13 14 15 
TYPE LUMINAIRE 2/90 340 2/795 240 2°46 290 340 275 240 2/40 275 2/100 240 2/75 2/40 
Glare Factors 
‘ . 155 2 14 145 145 110 120 100 100 1 ’ 2 
Len wise 150 27 12 130 130 14 130 95 5 a 70 5 15 
\ ‘ fort Index 
Lengthw 7 2 2 2 7 71 7 70 70 
Leas 
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trast between the bright interior of an opaque reflector 


and its immediate surroundings is reduced. The element of 
contrast is established between the interior brightness and 
either the ceiling above the installation or the exterior of 
the reflectors themselves, whichever is the lower value of 
the last two. The point I want to emphasize is that unless 
the exterior is little 
upward light. The latter must be reflected from the ceiling, 
strike the 


directed to 


white there will be eredit given for 


from there be 
this 


Therefore, reflecting ceilings and white exteriors are essen 


outside of the reflector, and 


our eyes to serve in relieving contrast. 


tial in making the upward light pay off in terms of comfort. 

It has been mentioned that the lumen rating of the lamps 
for which the table is constructed may not be the same as 
the lumen rating of the lamps installed, and accordingly the 
luminaire brightness encountered in practice. I am glad to 
be able to suggest a correction factor. If we assume that 
when higher output lamps are employed, the design will use, 
at least theoretically, a smaller number of fixtures to ob 
tain the specified illumination level, the glare factor will 
increase in direct ratio with the brightness. If 2500-lumen 
lamps are used in a luminaire whose glare factor table was 
rating figures should be 


eorre sponding to 50 footeandles should be replaced by values 


based on 2300-lumen lamps, the 


raised by 8.6 per cent. In terms of tabular values 


footeandle basis. 


that an 


found from a correction to a 6 
On the 


tion put in to provide 50 footcandles in service, employing 


other hand, it may be assumed installa 


2300-lumen lamps, is now being equipped with 2500- lumen 


lamps. What is the result upon glare factor of the in reased 


brightness, taking into account the effect of the brighter 


environment resulting from the increased footeandle level? 
Here the answer is a little different. Let us merely record 
the increases in glare factor corresponding to 5, 10, 15 and 


20 per cent increases in lamp and luminaire brightnesses. 


The glare factors will be increased by 7.8, 15, 22.5 and 30 
per cent respectively for the changes assumed above. In 
Vcl, 


basis from 50 to 60, 71, 83 and 96 footeandles, 


terms of the changes are equivalent to correcting the 
footcandk 
respectively. 

GekaLp MARKs:* Papers of this type which deal with the 
end of 
helpful to engineers such as myself who deal with the user 


application Illuminating Engineering are indeed 
of lighting equipment. 

As in any paper that involves the use of figures, figures 
that vary in parts of the country, and figures that vary with 
engineers, could be questioned. However, no one can argue 
with procedure. 

I might point out, however, that in my experience in the 
use of VCI as against Glare Factors, the people I have dealt 
vc! 


fact 


with seem to be able to understand the meaning of 
better than This due to the 
that VCI is an easier concept to explain. 


Glare Factors. may be 

My only criticism is not directed at the paper, but rather 
at the Illuminating Engineering Society. I bring it up now 
because fundamentally speaking maintenance is a problem 
of economics or at least affects economics 

My protest is that there is no clear definition of mainte 
nance factors by the IES. As Willard Allphin has pointed 
out in his letters published in ILLUMINATING ENGINEERING 
p. 30A, July IE; p. 8A, September IE) are we talking 
about the lowest lighting level that a lighting system will 
reach or are we talking about the average over a period of 
time, when we talk of a maintained lighting level? If the 
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latter is correct, we then recognize that when we recommend 


30 footeandles for a school room, there are times when 
there are perhaps only 20 footcandles in the room. 
I ask that the IES Committee on Maintenance in the 


near future set up a clear concise definition of maintenance 


factor. 


We Ve G One of the interesting points brought 


out in this paper is that for systems where the indicated 


FouLKs:* 


initial costs and operating costs are almost equal, in other 


words where the economic factors are about the same, we 
are able to compare the relative comfort of systems giving 
various proportions of upward and downward lighting. 

For example, in two systems which utilize the same 8-foot 
slimline lamps the one having a high indirect component 
has a Glare Factor crosswise of 30 in place of 140 for the 
luminaire with no upward light. 

The authors have recorded the comfort data in terms of 
Glare Factors, but I feel that Visual Comfort Index num- 
bers have more significance. The change from Glare Factors 
to VCI figures is easily made by reference to a published 
curve or chart. 

In terms of VCI, 76 per cent of the people viewing the 
system with a high indirect component and a Glare Factor 
of 30 would find it comfortable, against 7 per cent of those 
looking at the Both 


sets of figures are for the position in the room from which 


system with no indirect component. 


the installation would be least comfortable. 
The VCI from 
76 to 81 That is, 


about twice as many people would find the cross louvered 


introduction of louver fins increases the 


crosswise and from 37 to 71 lengthwise. 


units with upward eomponent comfortable when viewed 


lengthwise as the similar unit without cross louvers. 
rhe for the 100- 
watt rapid start lamp system the same lengthwise and only 


authors have indicated Glare Factors 
slightly higher crosswise than for the 75-watt slimline in 
believe the Factor for the 
100-watt rapid start system should be about 30 per cent 
greater than for the 


naires are needed the Glare Factor will increase in propor- 


the same luminaire. I Glare 


75-watt slimline, for while fewer lumi- 


tion to lamp brightness or lumen output when used in the 
same luminaire. 

A final 
Factors 


word: it is desirable that those of us who use 
Glare or VCI 


photometric tests indicate in the tables or charts the lumen 


numbers or other data based on 
output of the lamps on which the data is based. 
The authors are to be complimented on giving us this 


useful analysis of costs and comfort. 


J. W. BaremMan:** I like cost analyses not so much because 
of the conclusions or figures at the end of the tables, but 
because they are the means of discussing the merits of 
different lighting systems with the user, or the consultant, 
specifying the lighting installation. 

Costs and return on investment are foremost considera- 
tions in production planning, so when you say “let’s make 
the different systems which might be 
used” The first thing a 


user wants to know is how many fixtures to light the area 


a cost analysis of 


right away you have attention. 


and what they will cost. 
A cost analysis muddies this up a little, and gives one 
a chance to discuss other important aspects of the lighting. 
The authors appreciate this, and have combined Visual 
a good 
important as well as costs. 


Comfort, Cost Analysis, and Production Lighting 
triumvirate. Many factors are 
Chicago, Il 

Toronto, Ont 
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I have no comment on the figures. I have every confidence 
Actually, the 


iper have to be general and do not mean too 


in the authors to use the slide rule correctly 
figures in the 
much when it comes to the consideration of a particular job. 
" The figure applying in a particular case must be used. 
They have pointed out the limitations of the figures and 
emphasized comfort, which is a fine thing 
Of course, up-lighting is good. It is not new. We had it 
the Glassteel Diffuser, and the prismatic glass reflectors 
many years ago. 
The new thing is that you can get this up-lighting with 


fluorescent at no loss in footeandles down below. Percent 


‘. ages of up-lighting mentioned in the paper range from 5 
per cent to 30 per cent quite a variation. I know that 
the RLM Institute has been doing something about stand 
ards. I would like to see one standard for up-light from 
industrial reflectors, say 25 per cent. To me there is too 
much variation between different reflectors today. We have 
heard deseribed a good 150-footeandle job in a factory with 
reflectors with 10 per cent upward light (“Quality Lighting 
as Production Booster” by Gordon L. Dovey, November 
1955 LE Would the job have been better with reflectors 

; with 25 per cent upward light? I would like the authors’ 
opinion on this. 

I differ from the authors on the desirable way of express 
ing luminaire output. I like actual percent: of light 
source lumens up and down so they can be added to get 
the overall efficiency. 

FLoyp The authors of this paper are certainly 
deserving of a well earned thank you from the industry 
for their work in assembling the tangible evidence in the 
ease of “Visual Comfort vs. Gloom in the Factory Shop.” 
It is unfortunate that we : : a position to make 
factual statements rel ting glare factors to operating costs, 
t.e., for example, a 20 per cent improvement in glare factor 
is worth a 5 per cent increase in operating cost. If we 

do that I believe you would agree that this paper 
would have far reaching significance. 

For reasons of simplicity and brevity I have singled out 
two ires from the list contained in Table I for diseus 
sior ey are fixtures from Group I and fixture #11 
from roup IIl. Both use two 75-watt lamps. Since this 

th comfort, and the fixtures of Group IT (5 

to ' rht an degree shielding provide 
chosen not to include them 

ir greatest advantage is in 

Table I as you compare item for 
that the advantag f in favor of 

the far column 
greater difference 
Group III fixture 
like to commer ‘ uthors’ deprecia 
iulthough I reali did not use 
st comparison iat they 

: nps continuo y three months 


per d iy took 

would po iat burning the 

effect on the results because 

s in this kind of a shop the air clears up in 

short time and is therefore not available to 
ighting fixtures. 


ince of the items have a debatabie feature in 
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common and that is, room reflectance. How practical is it 
to provide a ceiling of 75 per cent reflectance and a 50 per 
cent sidewall? I have not repeated it here but the authors 
have clearly shown in “watts/square foot,” and “number of 
fixtures required,” the economic penalty for not doing so 
when visual comfort is at stake. Perhaps the savings 
realized in items 9 and 10 could be put to good use in 
maintaining those reflectances so that the comfort indicated 
in item 11 would be a year around reality. 

The type of fixture studied, i.c., #11 in Group IIT is I 
believe very practical for industrial use. Viewed lengthwise 
it has a glare factor of 70 which may be too high for some 
installations in which case another fixture may be chosen 
with cross baffles to reduce that rating to 30. 

The consideration of louvers in a shop area is sometimes 

viewed with alarm because of the contemplated maintenance 
problem. 
G. G. Rae:* The authors have very properly extended 
modern ideas of seeing comfort to the important field of 
industrial operation. A growing recognition of the benefits 
of comfortable lighting in highly skilled and highly paid 
industrial operations will gradually reduce the gap between 
what are now considered typically commercial and indus 
trial units. 

An important element in bridging this gap is the use of 
upward component of light a method employed for many 
years in the field of industrial ineandescent lighting by the 
use of prismatic reflectors and now applied to fluorescent 
open bottom luminaires by the use of slotted openings. 

The authors make proper reference to the various factors 
affecting comfort in industrial lighting and, by a convincing 
comparison of systems #12 and #14, show that luminaire 
brightness is only one of several criteria influencing direct 
discomfort glare. 

The writer confirms the authors’ statements on the 
superiority of ventilated reflectors over solid types in re 
ducing the amount of dirt deposited upon the reflecting 
surfaces and this feature compensates to some degree the 
loss of light by punching slotted holes in the reflectors 

Finally, the authors make clear reference to the superior 

permanent reflecting finishes, such as glass, as a 
means of conserving the intrinsic initial lighting output. 
The loss in efficiency, due to reduction in reflecting surfaces 
after repeated cleanings is not readily perceived directly 
but results in lowered overall performance per dollar spent 
which, after all, is the ultimate evaluation of a 


system. 


McCu.Ltocn :** In comparing columns 4 and 9 (simi 
I am bothered by the fact that th 


which 


y columns 5 and 10 
coefficients of utilization seem to be almost identical 
I would expect) whereas the number of sections required 
varies by some 8 per cent. Evidently I have become lost 

step between the coefficients of utilization and the 
Maybe 


} 


‘aleulation of the number of fixtures to be used. 


the point would be worth a little elaborating. 


Busu:' I woud like to eall attention te a state 


ment made on page 299 of this paper. In the second para 


Raten L 


graph it is stated: “Not to be overlooked is a further saving 
In 


in the use of slimline lamps over rapid start lamps.’ 
the paper, an 8-foot slimline fixture with two 75-watt lamps 
is compared with an 8-foot rapid start fixture with four 
i()-watt rapid start lamps. I have checked the cost of two 
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7o-watt slimline lamps at $3.50 each and four 40-watt rapid 
start lamps at $1.25 each. This results in a cost of $7.00 
per fixture for slimline lamps and only $5.00 per fixture for 
rapid start. This may change the cost figures in Table I. 

Installing industrial fixtures depends upon the type of 
construction, and I cannot make a comment on the most 
practical way of installing them. However, I have used 
chains and also rods with swivel joint to suspend these types 
of fixtures, and the result has been good either way. 

I have found that slotted fixtures do not get dirty as fast 
as solid top fixtures and, therefore, require less maintenance. 
The cheapest and most satisfactory way of keeping fixtures 
clean is to set up a definite cleaning schedule and to replace 
all lamps at one time. 


J. F. Parsons:* The authors have brought their pains- 
taking cost and comfort analysis of industrial lighting up 
to date with a great wealth of pertinent data compressed 
into a few tables and charts. The conciseness of the presen- 
tation should not deceive us as to the amount of work 
which must have gone into collecting this information. 
These data present powerful economic arguments for the 
improved visual environments which are now common in 
offices and schools, but very scarce in industry. When a 
better job can be done in 1955 for less money than in 1952 
the information should be spread widely. 

Fig. 2 causes some misgivings. For some time the pro 
ponents of the Glare Factor system have advocated an upper 
limit of 15 for offices and drafting rooms where occupants 
are presumably in fixed positions. The curve of Fig. 2 is 
apparently an interpolation between this value and a nebu- 
lous point, the approximate region of which seems to be 
determined by a general statement:! “Observations in fac- 
tories indicate that the fixture shown (a eclosed-top, closed- 
end two-lamp industrial luminaire with central fin) provides 
lighting of reasonably good quality; hence it may be pre- 
dicted that glare factors in the range of 50 to 75 will prob 
ably be found to represent generally acceptable comfort 
eonditions for industrial-type applications. There is, in 
most cases, a substantial difference in the type of visual 
exercise performed by industrial workers, as compared with 
office or drafting room workers, or school pupils. Accord- 
ingly, the limiting value of 15 as previously suggested is no 
longer applicable. Experience and numerous appraisals will 
be required to confirm a practical limiting value for factory 
lighting.” 

Is this sufficient evidence on which to base the curve of 


Fig. 2? For ranges D and E it may, or may not, be satis 
factory, but ranges B and C involve workers performing 
“very difficult” and “difficult” seeing tasks, in one position 
over long periods of time. In offices, such workers would 
presumably be entitled to an environment with a glare 
factor of 15 or less, but here a glare rating of 40 is pre- 
sumed permissible for the same working conditions. Pub 
lished data? on glare ratings indicate that one-third of 
the workers would be uncomfortable in the least favorable 
position in such an environment. 

Referring to Table I, Group II luminaires show numeri- 
eally reduced Glare Factors over those of Group I, but when 
these are converted to VCI ratings, the gains in comfort 
are searcely significant. It would appear that only Lumi- 
naires 12 through 15 should be used for industrial workers 
in fixed positions if visual comfort is a criterion. 


1. Harrison and Meaker: “Glare Factors and Their Significance,” 
General Electric Review (August 1947). 

2. Guth, S. K Quality of Lighting,” ILLUMINATING ENGINEER 
InG, Vol. L, No. 6 (June 1955). 
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George J. TAyLor and R. D. The authors 
appreciate Mr. Allphin’s discussion and feel that he has 
stressed the point being made in the Group System of glare 
ratings. The authors feel that trying to use definite and 
specific numbers for glare ratings is, as yet, carrying the 
system to its extreme. The general publie is very prone to 
make proportionate comparisons of numbers, which, of 
course, is not warranted in this case. 

Mr. Linsday has asked some specific questions: (1) The 
10 per cent-per-year amortization is assumed to cover all 
items such as insurance, taxes and interest. The authors 
realize that this may be included as a separate item; how- 
ever, for the sake of practical illustration, with no definite 
company’s bookkeeping in mind, we have used the 10 per 
eent blanket coverage. The authors do not feel that this 
assumption will change the basic conclusions materially, 
although if specific instances were known, they should be 
incorporated. (2) Amortization is figured from the total 
installed cost, which does include labor. (3) The annual 
operating cost consists of lamp cost, cleaning and relamping 
labor, amortization and power cost. 

The authors agree that the swing in comfort is toward 
Group III; however, this swing is yet in its infancy and 
will undoubtedly gather momentum. Group II has been in 
practical existence for some four years, while Group III has 
only recently become practical, due to availability of equip- 
ment. 

Cool white lamps were used in the high-output, rapid- 
start calculations, as these were the only lamps available at 
the time. The economics have changed, as outlined by Mr. 
Linsday. 

Mr. Meaker stresses a very good point, which is that the 
outside of the reflector should be white, or of light color. 
This is the case in all of these caleulations; however, the 
authors did not make a particular point of it. We thank 
Mr. Meaker for his suggestion of correction factors which 
could be applied to the glare ratings shown. 

Mr. Marks has brought up the subject of maintenance 
factor, which the authors realize needs considerable study 
and clearer definition. The authors have used the term 
“maintenance factor” in its currently accepted form. It is 
to be hoped that the work of one of the current TES com- 
mittees will tend to clarify this situation within the rela- 
tively near future. 

Mr. Foulks’ comments are very well taken; however, the 
authors feel that there is more confusion in trying to define 
“per cent of people being comfortable or uncomfortable” 
than in using an abstract numbering or rating system. 
Through a typographical error, the louvered unit in Group 
III, using high-output, rapid-start lamps, should have a 
glare rating of 33 crosswise and 47 endwise. For all prae- 
tical purposes, however, this would not materially change 
the grouping as discussed by these authors. 

Mr. Bateman asks if the 150-footcandle job described 
would not be better if it were to use 25 per cent uplighting 
in place of 10 per cent. If the reference could be strictly 
upon a comfort standpoint, the answer would be “yes.” The 
economics would need further analysis, with all facts known, 
before a definite answer could be given on this point. 

The authors agree with Mr. Sell that the maintenance 
angle has not been fully explored. The authors feel that a 
great deal more is to be learned and have two field experi- 
ments running at the present time, which should reach com- 
pletion within the next two years. The authors feel that a 
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great deal of additional information will be gathered at 


the completion of these experiments. 


Mr. McCulloch mentions the difference in number of 


sections, of approximately 8 per cent, while the coefficients 
of utilization are about the same for units 4 in Group I 
and 9 in Group II. The differential is brought about by the 
difference in maintenance factor, as the authors have 
allowed five percentage points difference for the open-top 
versus the closed-top fixture. 

Mr. Bush outlines the difference in lamp cost, of the 
slimline versus the rapid-start, and these same figures were 
used by the authors in their calculation. The large differ 
ence, as shown in our presentation, was brought about due 
to the difference in cost of the lighting fixtures, which 
more than offset the lamp differential. 

Mr. Parsons’ comments on glare ratings are again a good 
argument for Group Systems rather than absolute numbers 
The authors feel that Messrs. Harrison and Meaker have 


Four Beacons Top the 


Four beacons, totaling nearly two billion candlepower, 
mounted at the 90th floor level of New York City’s 
Empire State Building, are expected to be visible from 
the air, under ideal atmospheric and weather conditions, 
in a 300-mile are from the city, according to Colonel 
Henry Crown, President of the Empire State Building 
Corp. 

The beacons, weighing over a ton apiece, are installed 
on the four sides of the building, each on a 2200-pound 
steel frame platform at the immediate base of the archi- 
tectural multiple television tower. 

The lights consist of 5-foot-diameter beacons, utiliz- 
ing 2500-watt short are in highly 
polished reflectors. They will revolve in a horizontal 


mercury lamps 


gathered sufficient information to classify fairly well the 
expected range of discomfort outlined in our Fig. 2. The 


authors did not intend to convey that they had found, or 
recommended, the ultimate as far as comfort is concerned, 
when proposing their Group IIL type of luminaire. The 
authors would be the first to agree that luminaires with 
even more upward component than 30 per cent, and better 
shielding in both directions, would undoubtedly be neces 
sary where a glare rating of 15 or lower was actually justi 
fied. It should also be borne in mind, of course, that where 
this type of lighting is justified, the complete room envi 
ronment must also be in keeping to efficiently use equipment 
with high upward components. Again, the authors feel that 
the attempt to use per cent of people uncomfortable, as 
depicted in the VCI System, is rather meaningless, as it 
does not convey the idea of the amount of correction neces 
sary, without going to the extreme, which, for a great 


many occupations, is not necessary. 


World's Tallest Building 


plane at one revolution per minute counter-clockwise 
approximately 180 degrees in a horizontal plane. As 
they turn to the building, they will be elevated indi- 
vidually to sweep vertically across the television tower. 

Colonel Crown, in announcing the project, pointed 
out, “The Empire State lights should be easily seen in 
the six states of New York, Connecticut, Pennsylvania, 
Delaware, Massachusetts and New Jersey. 

Plan for the beacons was originally conceived by In- 
dustrial Designer Raymond Loewy; engineering and 
design of their dual movement electronic controls, and 
supervision of their installation 1902 feet above the 
street is handled by Federal Sign and Signal Corp., 
Chicago. 
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INSTALLATION AT ST. THOMAS MORE R.C. CHURCH 
HIGHLAND ROAD AT ROUTE 19, BETHEL TOWNSHIP, PA. 


Lighting a Church 


LIGHTING OBJECTIVE: To provide adequate illumination and create a pleasant atmosphere in a 


new church. 


GENERAL INFORMATION: ‘his church measures 40 feet by 128 feet. The finished ceiling slopes 


from 13 feet 9 inches in the center down to 9 feet 2 inches at the sides of the church. Surface 


characteristics are as follows: 


ceiling, pressed fiber glass panels tan 


walls, nave 


panels, fabric covered plywood light tan 30% RF 

strips, aluminum aluminum 75% RF B 
walls, altar area, scored plywood cream 50% RF : 
floor 

nave, asphalt tile dark green 17% RF 

altar area, linoleum dark green 15% RF 

4 altar area, carpet red 7% RF 

doors, near altar area, oak blonde 50% RF : 
altar, oak blonde 50% RF 
pews, oak blonde 50% RF 


chairs, in altar area 
upholstery dark green 15% RF 
light oak 50% RF 


wood 


INSTALLATION: General lighting is provided by sixteen luminous ceiling panels located as shown 


in Fig. 2. Each panel is formed by three fluorescent wiring channels (Gotham Lighting Corp. 


mounted above corrugated white diffusing plastic (Sylvania Electric Products, Ine.) as detailed 
in Fig. 3. Each channel uses two 72-inch T-8 200 ma standard cool white slimline fluorescent 
lamps. Three downlights (Kirlin Co.) are recessed in the canopy over the main altar area. The 
center downlight (catalog no. 1212) is equipped with a 12'4-inch heat-resisting wide spread lens 
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Lighting a Church (Continued) 
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Figure 2. Plan view of church showing location of lighting equipment. 
ALUMINUM ROOF 1/2” INSULATIC 4 
el CORRUGATED ALUMINUM ACOUSTIC PANELS 
72 INCH T-® SLIMLINE 
RAFTER 4 CIC 
PLASTIC SIZE PF 200 MA 
Fie TO HANNEL 
hwwite 4 rr LENUM FLAT 
DIFFUSING PLASTIC — 
MIRACLE aid 3/4" CONTINUOUS WOOD sToP SLIMLINE MP 
AOWESIVE SECTION A-A ¥4" WOOD ENCLOSURE SECTION 8-8 
: A-A through luminous ceiling Figure 4. Longitudinal section B-B through luminous 
pane! ceiling panel 


and a 200-watt PS-30 inside frosted general service lamp. Both of the other downlights (catalog 
No. 1208) are equipped with heat-resisting wide spread lenses and 150-watt A-23 inside frosted 
general service lamps. 

Illumination at the center of the altar is 40 footcandles and at the edge and steps is 25 foot- 
candles. Average general illumination in the nave 30 inches above the floor is 16 footeandles. 


Brightnesses are as follows: 


Juminous panels walls 
crosswise at 45 130 ft-L nave 4.8 ft-L 
crosswise at 30 80 ft-L behind altar 2.5 ft-L 
lengthwise at 30 120 ft-L at altar 10 ft-L 
eanopy downlights, at 30 side altar 8 ft-L 
center downlight 2600 ft-L floor, altar area 
side downlights 1800 ft-L linoleum 3 ft-L 
ceiling, between luminous panels 2.4 ft-L carpet 0.7 ft-L 
canopy door, near altar area 5.3 ft-L 
ceiling between downlights 4 ft-L altar rail 7 ft-I 
front edge 3.5 ft-L chairs, in altar area 5 ft-L 
pews, back 2.5 ft-I 


Lighting designed by Schell, Deeter and Stott, Architects, Clark Building, Pittsburgh, 
Pa., and L. T. Knight, Illuminating Engineer, Duquesne Light Co., 435 Sixth 
Ave., Pittsburgh, Pa. Lighting installed by Frank Haubelt Electric Co., 233 
Amada St., Pittsburgh, Pa. 


Lighting data submitted by Armand Zitelli, Duquesne Light Co., 435 Sixth Ave., 
Pittsburgh, Pa., as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
Series XXI 4-56 
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Measured Utilization Data 


For Luminous Ceilings 


| % RECENT years interest in lighting with 
luminous ceilings has been growing rapidly because 
they offered reductions in average ceiling bright- 
ness as they were increased in extent up to the 
room dimensions. The louverall type’* gives a 
high degree of brightness control in the shielded 
zone — the translucent panel type offers some con- 
trol of brightness by diffusion in the direction of 
work surfaces below. The latter type is the subject 
of this paper. 

Luminous ceilings are composed essentially of a 
translucent diffuser and its supports, a reflecting 
eavity and properly disposed light sources. Ed- 
wards presented a paper*® on translucent glass 
ceilings as early as 1914, and others have contrib- 
uted over the years to the technology of such lumi- 
nous elements*-*:* although in most cases they dealt 
with elements of smaller size, less favorable cavity 
different 
commonly used at present. 


proportions and materials than those 

The characteristics of many present day trans- 
lucent ceilings approach the perfect diffusion and 
uniform brightness which are conveniently assumed 


Thus, for 


example, the work of Yamauti*’ and others may be 


for purposes of mathematical analysis. 


used to determine utilization for diffusing lumi- 
nous elements in black rooms. The interflection 
method of Moon and Spencer®:® has been adapted 
by them to deal with the more complex problems 
posed by connected reflecting enclosures’: ™ repre- 
senting the spaces above and below a translucent 
ceiling in typical rooms. Their basic assumptions 
include, of course, complete diffusion and initial 
uniformity of diffuser brightness. Measurements 
on the enclosure or luminous element, consisting of 
reflecting cavity and lamps together with the trans- 
lucent panel For example, 
Losh'* measured initial illumination (black room) 


have been reported. 


on walls and floor to determine the fractions of 
output directed thereto as well as total output. 
Haskins™ and Jeavons, Horner and Burnham" 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 12-16, 1955, Cleveland, 
Ohio. AuTHOoRS: Application Engineering, Large Lamp Department, 
General Electric Company, Nela Park, Cleveland, Ohio. 
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presented efficiency measurements of such elements. 
These data deal only with the characteristies of the 
luminous elements and are applied for actual re- 
flecting rooms with the aid of interflection data. 
The authors felt that accurately measured over- 
all utilization data for typical luminous ceilings in 
complete rooms were needed. Our flexible labora- 
tory facilities,"° previously used for obtaining 
utilization data on a variety of luminaire installa- 
tions, '®-'* were well adapted to this purpose and 


have been used for a limited number of such tests. 


Test Room and Cavity 


For the measurement of Coefficients of Utiliza- 
tion,’® a square room, 1214 feet on each side, with 


Figure 1. View of the interior of the 12% ft x 12% ft 
room used for measurements of utilization. Entire 
luminous ceiling element movable to provide desired 
range of room proportions. Maximum floor-to-plastic 
diffuser distance used was 14 feet. Lightcell height 


(work-plane) adjustable, 
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Figure 2. Looking into the luminous 
ceiling cavity. Shallow cavity (11-inch 
depth) obtained by inserting pieces of 
white carton board between channels 
to simulate a flush mounting condi- 
tion. Plastic diffuser held in place 
by aluminum support members two 
inches wide. 


a movable ceiling for changing room proportions 
Fig. 1 


this room at reduced seale were measured without 


was chosen, Larger areas represented by 


sacrifice of accuracy because of the homogeneity 
of the luminous ceiling source. Wall reflectances'” 
used were 0.50, 0.20, and 0.00; for the latter value 


the walls of the test room were removed allowing 

light to escape into a large, black space sur 
rounding the test room. Floor reflectances were 
0.30 and 0.10. A lightcell of the turret type with a 
high degree of cosine and color correction was used 
in conjunction with an automatic recording device 
to measure illumination at the work-plane. In 
through 2.5 (D), the work- 


plane-to-floor distance was set at one-quarter the 


rooms of ratio 0.6 (J 


luminous element-to-floor distance by adjusting 
lightcell height with element 
height.*” For room ratios 3.0 (C) through 5.0 (A) 


each change in 
a constant work-plane height was used to avoid 
shadowing the lightcell by the searching mecha- 
nism. Coefficients of utilization for these larger ratio 
rooms were adjusted to the one-quarter work-plane 
ceiling-height relationship based on data obtained 
in the previous laboratory test rooms, a sample of 
which was published in Reference 16. 

Above the plastic, cavities of proportions typical 
of many in actual use were chosen. Cavity surfaces 
were maintained between 0.84 and 0.85 reflectance 
For all utilization tests continuous rows of lamps 
(ten rows of three 40-watt lamps each) were placed 
on 15-inch centers, and a lamp-to-plastice distance 
Fig. 2). Cavity depth for 
D/W or kL’ of 0.0917 
A few 


selected tests were made where the reflecting sur- 


of 10 inches was used 
most tests was 13%4 inches 


with the lamp channel surface-mounted. 


face was brought out flush with the channel to 
eliminate any trapping effect due to the exposed 
channels. This resulted in a cavity depth of 11 


inches (D/W or k,’ of 0.0733). Lamp-to-plastic 
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distance was unchanged. Utilization increased only 
about one per cent for this slightly shallower cav- 


ity. Calculations of cavity efficiency, given in Table 


I, show about the same difference for Diffuser B. 


Plastic Diffusers 


A wide variety of diffuser materials and forms 
is available for practical applications. The choice 
among them for a particular installation naturally 
involves considerations of weight, ease of handling 
and cleaning, rigidity, pattern and texture, cost, 
safety, and diffusion as well as efficiency of element 
and overall utilization in the particular room. The 
uuthors of necessity selected but three types for the 
present series of tests. One should not infer that 
these materials necessarily are of preferred types. 
Rather, they represent merely certain values of 


transmittance, reflectance and diffusion. These 
characteristics"! are set forth in Table IT. 


The ceiling pattern consisted in each case of four 


TABLE I — Caleulated* Cavity Efficiencies and 
Effective Ceiling Reflectances for Test Room. 


etance 0.845 


lamp-to-plastic distance 10” 


Diffuser Cc 
Transmittance** 53 0.45 
Refle tance** 0.45 


Diffuse 


Diffuser 


Cavity eptht 13.75" 13.75” 13.75” 
pW of vit 0017 0.0917 1.0733 0.0917 
Frat to Ceil ett? ; 7 0 0.467 
Fract to 0 ) 5 1.109 
Fraction to Plasti t 4 ‘ 0 0.424 
Cavity efficiency g 0.6%2 


Effective ceiling refi. ‘‘p,’ 7 72% 0.703 


*From finite cavity equations 13a and 16a of Reference 11. 
**Measured with Baumgartner Reflectometer; plastic backed with 
black velvet for reflectance measurements 
*tChannel surface mounted for deep cavity; flush mounted for shal 
low avity 

'tD/W equals depth divided by width for a square cavity 
tttFraction of lamp output to the inside surface of the cavity with 
out inter-reflection. Estimated from summation of angles from lamps 
to cavity surfaces as described in the Appendix 
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Cavity 12%’ x 12%4’ square, reich 
Lamps: Spaced on 15” centers, yyy 


TABLE Il — Characteristics of the Selected Diffusers 


Tested. 
Diffuser A 8 c 
Transmittance’ 1.65 0.55 0.45 
Reflectance* 0.28 0.39 0.45 
Flux-Ratio** 0.400 0.389 0.368 
Thickness 0.125” 0.125” 0.007” 


Corrugation 
(inches per cycle 2.5 2.5 1.0 
Type of Material Acrylic Acrylic 


*Measured with Baumgartner RKeflectometer; plastic backed with 
black velvet for reflectance measurements 

**For the complete luminous element (24” square) used for auxili 
ary tests and described in the text. The procedure for determining 
the Flux-Ratio for any distribution is given in Reference 17. 


continuous panels about 36 inches wide, held in 
place by aluminum supporting members. One plas- 
tic was flexible and used in long rolls; the others 
were in stiff sheets about a yard square and were 
overlapped one corrugation. 

Auxiliary tests to determine relative efficiencies 
and candlepower distributions were made with a 
conventional polar photometer,** using each of the 
three plastics as the diffuser for a small luminous 
element 24 inches square. This test element or box 
had a relatively deep cavity (1014 inches) ; its 
D/W or k,’ ratio was 0.438 as compared with the 
value of 0.0917 for the relatively shallow cavity 
used for the test room. A single 20-watt T-12 fluo- 
rescent lamp was placed 8! inches from the plastic 
with corrugations oriented both parallel and at 
right angles to the lamp. The cavity (box) reflect- 
ance was the same as that used in the cavity of the 
test room (0.845). Measured efficiencies are com- 
pared in Table IIT, on a relative basis, with caleu- 
lated values based on the exact box conditions. 
They agree well. Candlepower distributions, aver- 
aged for three planes are compared in Fig. 3. One 
material (Diffuser A) was a little less diffusing, 
and thus its distributions taken crosswise and 
lengthwise the corrugations were slightly different. 
Values of a recently proposed index of concentra- 
tion or Flux-Ratio'™:* are included in the caption 
of Fig. 3 and in Table TT. 


TABLE Ill — Comparison of Measured and Calculated 
Efficiencies* of a Small Luminous Element. 


Lamp: Single 20 watt T-12 lap. lamp-to-plastic distance 8%” 


Box 24” x 24” square, 10')” deep, reflectance 0.845 
Diffuser A B c 


Value 1.09 1.00 1.00 


Measured 


Calculated Value** 100 1.02 0.98 


*Relative efficiencies based on measured value as unity; values 
should not be compared as between different plastic diffusers. 

**Fractions of light output initially incident on box surfaces were 
Calculations were based on 


estimated as described in the Appendix 
equation 16a from Reference 11 
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RELATIVE CANDLEPOWER 
: 2 fe) 2 4 6 


Figure 3. Candlepower distribution curves from three 
plastic diffusers compared to theoretical cosine curve. 
A model element 24 inches square and 10!'4 inches 
deep, with plastic diffusers covering the opening one 


at a time, was photometered at 1814 feet. 


Curve Plastic Diffuser Flux Ratio!? 
A Diffuser A 0.400 
B Diffuser B 0.389 
Cc Diffuser C 0.368 
D Theoretical cosine 0.353 
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Calibration and Testing 


All the precautions in calibrating and testing 


previously exercised in our laboratory were fol- 


lowed in the present measurements. The operating 


temperature of the fluorescent lamps in the cavity 


was one of the more important considerations be- 


cause of its significant effect on lamp output. Ae- 


cordingly, the outputs of thirty carefully selected 
40-watt T-12 standard warm white lamps, used in 
the tests, were determined at a bulb wall tempera- 
ture of 108 degrees Fahrenheit. Then, curves of 
lamp output versus bulb wall temperature were 
derived for each of three lamps operating under its’ 
These 
later applied to correct lamp output from the 108- 
degree value to their actual outputs at the tempera- 
tures read during each test. A thermocouple on 
each of the three above mentioned lamps was used 
for this purpose. Lamps were allowed to heat for 


particular ballast condition. curves were 


one-half hour before measurements of utilization 


were begun. 


Data for Application 


For predetermining average illumination at the 
work-plane in any luminous ceiling installation, 
accurate and easily applicable design data are 
needed. For this purpose the authors present a 


6 
90° 
\ Woy A 
Af | \ 4 50° © 
10 a » 
10° 20° 30° 


TABLE IV A — Coefficients of Utilization for Luminous Ceilings. 


DIFFUSER DIFFUSER A DIFFUSER B DIFFUSER C 
Cavity Reflectance 0.85 0.85 0.85 
Wall Reflectance 0.50 0.30 0.10 0.50 0.30 0.10 0.50 0.30 0.10 
Room Ratio* | 
0.6 J 288 .190 266 215 .180 | -232 .188 .160 
0.8 I 62 257 .332 .283 247 } .286 -242 216 
1.0 H 312 .380 335 .333 290 264 
1.2 G 467 67 .426 382 345 .380 313 
Floor 1.5 F S04 145 410 461 418 .380 419 375 .350 
Reflectance 2.0 E 55 01 ‘71 511 A70 434 476 430 .403 
10 2.5 D sv 40 913 45 475 513 .466 
614 69 544 575 538 504 539 494 A67 
4.0 I 647 609 585 612 576 43 573 29 02 
) \ 668 651 609 658 601 70 904 50 524 
0.6 J) 29 235 191 284 223 183 235 195 162 
.8 I) 305 258 60 289 | 294 251 220 
1.0 H 439 364 315 418 4 297 345 300 269 
Floor 1.25 (G) 500 126 476 400 153 .399 355 321 
Reflectance 15 (F) hy 4176 425 521 447 400 445 400 365 
} 2.0 BE) 611 i8 »00 77 912 469 510 166 430 
2.5 D 649 90 49 614 553 p14 | 545 508 47 
+o ‘ 676 620 582 641 584 548 .570 536 509 
4.0 B) 712 660 625 679 625 594 | .603 576 550 
50 A 740 689 O5¢ 706 651 621 625 600 575 
Table ssed on measurements in 124° square rooms; work-plane height equal to % ceiling height above the floor; cavity depth 13%” 
lamps spaced on 15” centers; lamp-to-plastic distance 10” 
Wl 
*Room Ratio where MH, = distance from plastic diffuser to work-plane 


practical table of Coefficients of Utilization which 
includes a number of the conditions encountered 
in practice (Table IV A and B) 
diffusers tested, a variety of reflectance combina- 


For each of three 


tions and room proportions are covered. The two 
cavity reflectances selected are in the range of 
typical white paints available today, and the room 
wall and floor reflectance values are those recom- 
mended by the IES Lighting Practice 
Any depreciation of cavity or room 


Design 
Committee 
surface reflectance should, of course, be accounted 
for in the assigned maintenance factor; this is in 


accord with current practice.** Although the co- 
efficients of utilization are based on but one cavity 
proportion (D/W or k,’), it represents a practical 
shape, and small deviations from it should intro- 
duce relatively little error. However, relatively 
deep cavities, sometimes found above luminous 
ceilings, cause a significant decrease in efficiency 
and utilization. If desired, a correction for any 
cavity proportions can be derived with the aid of 
calculations. 

The values in Table IV A, for cavity reflectance 
of 0.85, were derived directly from measurements 


TABLE IV B— Coefficients of Utilization for Luminous Ceilings. 


DIFFUSER DIFFUSER A 
Cavity Reflectance 0.75 
Wall Reflectance 050 0.30 0.10 
Room Ratio* 

0.6 J) 255 .200 168 
08 (I 321 263 228 
1.0 H 169 115 276 
1.25 (G) 4i4 360 25 
Floor 15 (F) 447 .394 363 
Reflectance 2.0 E) 492 444 AiT7 
0.10 2.5 (D) 522 478 455 
544 504 482 
4.0 (B) 573 540 518 
50 (A) 592 59 540 
J) 262 208 .169 
8 I) 32 270 229 
1.0 H) 89 323 279 
Floor 1.25 (G 44 377 332 
Reflectance 15 (F .422 377 
0.30 2.0 E) 41 486 443 
2.5 D) 57 523 486 
4.0 Cc 599 549 516 
4.0 B 631 585 554 
\ 656 61¢ 581 


DIFFUSER B 


DIFFUSER C 
0.75 0.75 
0.50 0.30 0.10 | 0.50 0.30 0.10 
230 .186 .155 | .199 161 137 
287 244 .213 .207 
i28 289 257 .248 .226 
268 .330 208 325 288 268 
198 361 328 359 321 300 
441 406 875 407 .368 .345 
473 440 410 | 439 399 377 
196 464 435 461 423 400 
528 497 469 490 453 430 
551 519 492 .508 471 449 
245 192 158 | 201 167 139 
311 249 .252 215 .188 
361 256 295 257 .230 
411 305 .342 .275 
.450 386 345 381 .342 312 
498 442 405 437 399 368 
530 477 444 467 435 407 
553 504 473 488 459 436 
586 539 513 | 516 493 471 
609 562 535 535 514 492 


Coefficients for Table IV B derived by applying calculated adjustment ratios to the measured values in Table IV A 


*Room Ratio = ——————————_;; where MH, = distance from plastic diffuser to work-plane. 


MH, (W+L) 
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in the test rooms. Table 1V B, for cavity reflect- 
ance of 0.75, was constructed using Table LV A as 
a base and deriving from ecaleulations the neces- 
sary downward correction for each plastic diffuser. 


The adjustment included corrections of cavity effi- 
ciency, and room utilization due to the change in 
effective ceiling reflectance. 

Two important factors which should be consid- 
ered in applying these tables are the physical ob- 
structions in the cavity, including diffuser support- 
ing structure, and the ambient temperature in the 
cavity. In view of the fact that actual installations 
vary widely in these respects, no attempt has been 
made to include the range of these variables in the 
tables. They are based on minimum practical cavity 
obstruction and on the normal temperature rating 
of fluorescent lamps (80°F ambient). 

For cavities where ducts, pipes and prominent 
beams are present, lower utilizations would be 
expected. In such cases high refleetance white 
paint should be applied to all such obstructions as 
well as to the walls and soffit of the cavity. In our 
test rooms the cavity included obstruction only 
from lamps and channels and from two-inch wide 
diffuser supporting members spaced approximately 
three feet apart. The latter obstruction represents 
about six percent of the ceiling area. 

As to temperature, air conditioning of the cavity 
should keep the ambient within the range of 
efficient fluorescent lamp operation. Without some 
means of temperature control, the cavity ambient 
may vary widely with the season, the thermal char- 
acteristics of the element, and the length of time 
the lamps are in continuous operation. To aid in 


AVERAGE CURVE FOR 
T+2 FLUORESCENT 

LAMPS OPERATING AT 
430 MILLIAMPERES 
(TAKEN FROM FORBES - 
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X REFERENCE POINT 
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CAVITY AMBIENT TEMPERATURE(°F) 


Figure 4. Curve relating fluorescent lamp output to 
ambient temperature in the cavity. Included for con- 
venience in estimating a correction factor to be applied 
to rated lamp output when lamps operate under tem- 
perature conditions different from their normal tem- 
perature rating. Curve derived from Forbes-Diefen- 
thaler data, Reference 25. 
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estimating the correction applied to rated lamp 
output values for various ambient temperatures in 
the cavity, Fig. 4 is presented. The data on which 
this curve is based were taken from the Forbes- 
Diefenthaler study* of the effects of temperature 
and other factors on fluorescent lamp operation. 
Throughout our measurements of utilization from 
which Table IV was compiled, temperature correc- 
tions of from 0 to 13 per cent were made to keep 
the coefficient values on a rated lamp output basis. 
Thus, it appears that under extreme conditions, the 
downward adjustments for cavity ambient temper- 
ature and physical obstructions may for some in- 


stallations approach 20-25 per cent. 


Measurements and Calculations Compared 


Luminous ceiling installations comprise a variety 
of diffusing media covering a wide range of reflect- 
ance and transmittance values, numerous cavity 
proportions, and various cavity surface reflectances. 
It would, of course, be impracticable to attempt 
measurements of utilization for the multitude of 
combinations of these variables. Therefore, it was 
felt that accurate correction factors might readily 
be derived by calculation and employed to expand 
the basic measured data of Table IV A for other 
desirable cavity conditions. This was done, for 
example, in Table IV B for a cavity reflectance of 
0.75. Also ealeulated coefficients of utilization 
provide a convenient comparison with measured 
values inasmuch as luminous ceiling lighting con- 
ditions closely approximate the assumptions of 
perfect diffusion and uniform brightness distribu- 
tion on which the interflection® equations are 
based. A previous study*® by one of the authors 
also indicates that a reasonable correlation may be 
expected. 

Caleulated coefficients were derived from the 
product of room utilization and cavity efficiency. 
The conditions for which the latter was caleulated 
are presented in Table I, and are identical with 
the conditions of the finite test room cavities. 
Caleulated effective ceiling reflectances are also 
included for use in computing room utilization. 

Selected values of measured utilization data, 
typical of the many actually measured, are com- 
pared with calculated values in Table V. This 
selection includes the three types of plastic dif- 
fusers tested, and a variety of room proportions 
and room surface reflectances representative of the 
range of conditions tested. Differences range from 
—17.9 per cent in a 0.6 (J) room to +5.9 per cent 
ina 5.0 (A) room. To show the trend of such com- 
parisons over the standard range of room ratios, 
two sets of curves, each for a different reflectance 
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TABLE V — Measured and Calculated Coefficients of Utilization. 
Cavity 12%" x 12%’ square, 13%” deep, reflectance 0.545 
Lamps Spaced on 15” centers, lamp-to-plastic distance 10” 
Channel: Surface mounted 
DIFFUSER c 
Room Ratio** 6(J 2 D 6(J 1.25(G DD) OCA 1.25(G 5.0(A) 
k.” of Room 1.111 0.267 1.111 0 0.267 0.153" 0 0.133* 
Wall Reflectance 0 0.10 0.39 0.50 
r ance 0 0.10 0.1 10 0.30 
Ceiling Lighting)* 0.907 65 0.67 1.063 
Ca sted 651 0.459 0.569 oO 2 10 0.662 
Mea red C.1 “49 22 ivf 0.548 70 0 0.625 
Per Centtt 13.9 0.3 ’ f 


Diff, in 


*k. computed for h’/h 
**Harrison-Anderson direct room ratio. 


0.75, since measurements were corrected to this condition 


tFrom published table cross-plotted for k, and p, values desired (Table XIV of Reference 8 
t?Difference between measured and calculated coefficients in per cent of the former 


combination, are presented in Fig. 5. The caleu- 
lated coefficients range from approximately 0.85 of 
the measured value in a 0.6 (J) room to 1.03 ina 


5.0 (A 


room. 

Certain minimum cavity obstructions which trap 
light, such as lamps, channels and supporting 
members are necessary for practical construction 
of luminous ceilings and affect the results for the 
test room if only in minor degree. But coefficients 
ealeulated from the equations are relatively high 
without allowance for this factor. This is apparent 
in Fig. 5 for rooms with high room ratio (larger 


rooms) where other differences are minimized 
Three factors which tend to make calculated co 


efficients of utilization lower than corresponding 


room ratio (high, narrow rooms), (2) the assumed 
uniformity of initial brightness of the diffuser ex- 
tending all the way to the room perimeter, and 
3) the assumption of cosine candlepower distribu- 
tion from the diffusing element as compared to the 
slightly more concentrating distributions actually 
tested (Fig. 3). These have their greatest effect in 
tall-narrow rooms where they overcome the tend- 
ency toward higher calculated values due to lack of 
obstructions previously mentioned (see Fig. 5). 
Explorations using Flux-Ratio charts similar to 
those in Reference 17 indicate that the differences 
in utilization due to variations between distribu- 
tions A and D Flux Ratios 
0.400 and 0.353) would be at least 7 to 11 per cent 
in 0.6 (J) rooms. On the other hand, in rooms of 


(cosine) in Fig. 3 


measured values are: (1) the conservativeness in ratio 5.0 (A) the effect of flux distribution was 
the basic caleulation concept for rooms of low found to be only two per cent. 
T 
0.8}| MEASUREMENTS: REFLECTANCES: 
TEST ROOM-12.5’ SQUARE CAVITY ~WALL~-FLOOR 
HEIGHT VARIABL — 
CAVITY -13.75"DEEP 
07 LAMPS-TO-PLASTIC 10 
DIFFUSER - A "0.845 -0.50-030 


845-0,30-0:10 


Figure 5. Specimen curves 
of measured and calculated 


coefficients of utilization, for 
Diffuser A at two reflectance 
combinations. Calculated 
values include no corrections 
for cavity or panel obstruc- 


tions. 
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Summary 


For luminous ceilings, coefficients of utilization 
derived directly from measurements are presented 
it is pointed out that 


ready for use. However, 


“aution should be exercised in the cases where 
lamps are operated at temperatures different from 
their normal rating, and Where obstruction by ele- 
ments foreign to the lighting equipment are pres- 
ent. In both cases, generally, the utilization will 
be reduced and allowances should be introduced. 
Test results indicate that coefficients of utiliza- 
tion calculated from equations for cavity efficiency 
and room utilization are slightly optimistic in 
rooms of higher ratios, and conservative in high, 
In the first case calculations with- 
out allowance for for the 
difference; in the latter, the approximations in the 
basic calculation method and the assumptions of 


uniform initial brightness and a perfect cosine 


narrow 


rooms, 


obstructions account 


distribution are the principal factors. 

The authors acknowledge gratefully the counsel 
and guidance of their colleagues, Messrs. C. M. 
Cutler and W. M. Potter. 
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APPENDIX 


In order to employ the equations! for determining cavity 
efficiency and effective ceiling reflectance for finite cavity 
conditions, it was necessary to first determine the fractions 
of lamp output initially incident on the cavity surfaces. 
Accordingly, a simple method of estimating these fractions 
for rows of fluorescent lamps, suggested by W. M. Potter, 
was employed. Angles from the sources to the cavity sur- 
faces were measured on a cross-section view of the cavity 
looking into the ends of the rows of lamps. These angles 
were then assumed to be proportional to the fraction of 
lamp output to the respective cavity surfaces. 

For example, the 24-inch square box with a single flucres- 
cent lamp used for relative efficiency measurements (Fig. 
6), would result in the following estimated fractions: 


Surface Angle Fraction 
Top of box A 0.448 
Sides of box B+B’ 0.247 
Plastic diffuser Cc 0.305 

-Aa~ 
2" 
SOURCE 

c 

OIF FUSER 
26" + 


Figure 6. Illustrating method used to estimate the 
fraction of lamp output initially incident on inside 
surfaces of 24-inch square box for calculations of rela- 
tive efficiency (Table HI). A similar technique was 
employed to estimate fractions to surface inside the test 
room luminous ceiling cavity to aid in calculations 
of cavity efficiency and effective ceiling reflectance 


(Table I). 
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This method does not account for interference from lamps 
or light 
to the end walls of the cavity. Howeve r, the resulting error 


(or channels in the case of the test room cavity 


should be small. Obstructions are at a minimum, and most 


fluorescent lamps put relatively little light on the end walls. 
Furthermore, it was found that differences in cavity effi 


ciency and effective ceiling reflectance between the finite 


cavity equation and the infinite equation, where no light to 


the sides of the cavity s assumed, were less than eight per 


cent for a cavity of the proportions used in our test room. 
Therefore, the method suggested should give fairly accurate 
estimates of light incident to cavity surfaces for use with 
the finits 


This method of estimating was previously used to advan 


equations, 


tage in analyzing the effect of lamp position on light pass 
ing between parallel louver blades. 


DISCUSSION 


tus ©. Purnam:* It is with a special interest that I 
have read this paper as it was only a few years ago that 


the authors were students in classes in illuminating engi 


g 
neering taught by this diseussor. This is one of those 
Situations which always delight iny teacher, when former 


students add to the total of knowledge in a technical field 


and do it as well as in this ease. This paper presents 
much valuable data for luminous ceiling computation, logi 
cally presented and analyzed. 

In the wide coverage of the subject the authors point 
out two factors of which the effect can only be estimated; 
the physical obstructions in the cavity and the ambient 


temperature of the cavity. Now that the luminous ceiling 


structure is beginning to be used in some cases as part 


of the ventilation or air-conditioning systems, the effect 


of the ambient temperature of the cavity is important be 


cause of is effect on fluorescent lamp operation. There is 
certainly a need for definite information and methods of 
computation in order that the ambient temperature of the 
This will 


int efforts of heating, ventilation, and air- 


predetermined with accuracy. 
involve the } 
itioning engineers working with illuminating engi 
Such cooperation has been shown before in a paper 
in ILLUMINATING ENGINEERING, involving another problem 
hoped that 


in this most important cavity ambient temperature prob- 


concerning luminous ceilings! and it is to be 
lem we may also he ible to stimulate interes st and enlist 
the help from 


tioning fields. 


yur friends in the ventilation and air-condi 


1 Putna R. ¢ Waite, R. W., Siegel, L. G und Bryan, W. |! 


Air Diffusion and Light Depreciation Tests of Luminous Ceilir 


rhere are some people in the lighting 


industry who think that the ceiling is the 


luminous 


answer to all lighting problems. However, as the authors 


point out, in the application of luminous ceilings there 
which still have no 


are a few additional questions 


answers, 


rhe authors ask that heating and ventilating engineers 


give us more information concerning the problem of ecav 


ity temperaty diction of eo 


ires so that more accurate pri 
efficients of utilization can be had. 


forget that we 


However, let us not 
should give more accurate information to 
them so that they can do a more accurate job of cooling 
and heating. It could be a vicious circle, but the data 
presented in this paper should be considered a big step 
in the elimination of these problems. 

It should be pointed out that two of the problems that 
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are important in luminous ceiling design are also factors 
in the design of any lighting system. It is true that the 
question of cavity obstruction and ambient temperatures 
may have a greater effect on luminous ceiling design than 
on lighting system design, but the fact remains that little 
is known about the effect of these two factors on lighting 
system design. Perhaps this should be phrased that very 
seldom are these two factors considered in any lighting 
system, much less luminous ceiling. 

Getting the answers to the problem of cavity obstru: 
tions and more accurate information about ambient tem- 
peratures in a room will not only aid the designer of lumi 


nous ceilings, but also the designer of any lighting system. 


excellent 


George W. CLARK:* We continue to get very 
and highly valuable data from the laboratory facilities 
with which the authors of this paper are working. The 
report we have just heard is particularly significant both 
as to results and subject. 

Having as early as 1949 introduced a modular wall-to 
wall lighting system using the vinyl plastic diffusers, we 
have been more than ordinarily aware and concerned 
with the inadequacy of the illumination design data gen 
erally offered by both the I.E.S. Lighting Handbook and 
the individual manufacturers. This situation has led to a 
which 
is neither flattering to us as illumination engineers nor 


With the introduction of 


general practice of using a ridiculous safety factor 
fair to the customer we serve. 
and a half 


ago, we were determined to attempt to do a better job of 


still another wall-to-wall system about a year 
providing design data. Almost without exception the data 
then available were based on the assumption of a cavity 
of a single arbitrarily assumed efficiency. Our experience 
eonvinced us that the cavity variations were often more 
significant than the variations in the room to be 
While 
based on the paper “Interflections in Coupled Enelosures” 
August 1950 


Franklin Institute, 


lighted. 


many of the calculation methods 


by Moon and Spencer which appeared in the 
issue of the Journal of the they like 
wise seem to have used the most simplified versions of the 
equations offered in this work. Unfortunately, the as- 
sumptions made to arrive at this simplification do not 
eorrespond with practice. 

At the risk of appearing to overeomplicate matters, we 
decided to revert to the exponential form of the basie 
design equations offered by Moon and Spencer in their 
These offered the 


nity to take into consideration ne irly all the important 


“Coupled Enclosures” paper. opportu- 


eavity 


variations except for obstruction which unfortu- 
nately must be accounted for in a manner similar to our 
luminaire maintenanee factors. Our first attempt at re 
ducing these equations was provided our field engineering 
force about a year ago and consisted of a not unreason- 
able combination of graphs and tables in a six-step pro- 
cedure. To provide a more compact version for publica- 


tion in semi-technical literature, one of my colleagues 


has more recently devised a format for a coefficient of 
utilization table which still recognizes the major varia 
tions in the eavity. Before he explains this and the cor- 
relation with the measured data shown by Messrs. Russell 
and Churchill, IT should like to make one final point which 


seems to have been overlooked in most attempts to pro- 


vide data for wall-to-wall lighting systems. 

If we accept the work of Moon and Spencer on coupled 
enclosures, we must give consideration to the specific type 
Both the 


and the efficiency must be considered since both are sig- 


of luminaire used. distribution characteristics 
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nificant in determining the cavity efficiency. There is 
obviously a difference in both these elements between a 


” 


unit and a “ladder” or “grid” ar- 


conventional “strip’ 
rangement of lamps and channels. 

The conelusion we have drawn from this is that each 
manufacturer or designer of such lighting systems must 
develop data based on the specific equipment involved 
(ineluding plastic and luminaires) and for a variety of 


cavity proportions and reflectances. 


MAXWELL L. TrostLe:* I want to take this opportunity 
to congratulate the authors on their accomplishment. 
Their effort has been tremendous, and their published 
work has great value to all of us. Let us hope to hear 
more along this same line from these authors or others 
among us. The paper, however, does impose certain re 
strictions and limitations. 

As Mr. Clark has pointed out, we decided about a year 
and a half ago that a simple and workable method be 
devised which would be used for the calculation of illu- 
mination for wall-to-wall lighting systems. My job be 
came that of developing a set of coefficients of utilization 
tables which had none of the limitations of those avail- 
able. The Moon and Spencer equations were selected as 
the basis for this work. 

In order to determine the coefficient of utilization, it 
is necessary that the cavity efficiency and the interflec 
tance factor of the room be known. I had, then, to caleu- 
late the cavity efficiencies and the apparent reflectance 
figure used in locating the applicable interflectance factor. 

Values of cavity efficiencies for cavity surface reflect- 
ances of 85, 75, 50 and 10 per cent with room shape 
factors for the cavity going from 0 to 1.0 in increments 
of 0.1 were calculated. This broader range of reflectances 
is felt necessary since the cavity is not always given a 
geod white finish even though that should be done where 
possible. Similarly, a series of calculations were made 
in order to determine the apparent ceiling reflectances 
over the same range. From these calculations sets of 
eurves were drawn which, together with published “f” 
tables, permit the determination of the coefficient of 
utilization over a far broader range than is possible with 
other generally available data. 

As a further development, two coefficients tables, for 
cavity reflectances of 85 and 75 per cent, were built up 
from the curves and other data. Since the cavity shape 
factor is of considerable importance, it became necessary 
to include that factor in the tables. It can be shown quite 
easily, by the way, that small deviations in cavity depth 
can account for errors of the order of 2 per cent. On 
the practical basis, the cavity depth may be considerably 
in excess of the 13% inches used by the authors of the 
paper in the derivation of their tables. 

While the tables (see drawing) are based, as are those of 
the authors, on a work plane height equal to 4 the dis- 
tance from the floor to the diffuser, it has been deter- 
mined that the maximum deviation in the coefficients for 
rooms of from 8 feet to 16 feet (floor to diffuser) is in the 
order of 3 per cent. It should be pointed out as well that 
ealeulations are based on the use of single-iamp equip- 
ment without reflectors having an efficiency of 90 per cent 
with a relative distribution of 18/72. Other limitations 
are as given in the paper. 

It is my pleasure to have a chance such as this to com- 
pare my calculated coefficients with those determined 
from laboratory measurements. I have found, for in- 
stance, that my calculated value for a room comparable 
to the “J” room of the paper which has floor and wall 
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reflectances of 10 and 30 per cent, respectively, differs by 
—2 per cent from the measured coefficient. In the “D” 
room for 30 per cent floors and 50 per cent walls the per- 
centage difference is + 10.8. 

The diffuser used for the tables I have calculated is 
one which approaches in characteristics the diffuser “C” 
of the paper. The differences in diffusers bring about a 
difference in coefficients of utilization in the order of 4 
per cent, i.e., the diffuser used in the calculations provides 


coefficients 4 per cent higher than those of the paper. 


DOMINA EBERLE SPENCER:* This paper is a valuable con- 
tribution in the tradition of Mr. Churchill’s excellent 
Master’s thesis on the same subject. 

The frequent references to the effect of obstructions on 
the logance g of luminous ceilings are good. Both the- 
oretical and experimental work in this field would be 
welcome additions to our knowledge of the design char- 
acteristics of luminous ceilings. 

The graph of the lumen output of the fluorescent lamps 
versus ambient temperature of the cavity enables one to 
evaluate quantitatively a factor which has ordinarily 
been ignored. The only other measurements on the tem- 
perature of luminous ceilings that I am familiar with! 
indicated that the air temperature above the diffusing 
plastic was only about one degree F above that in the 
room below. This appeared to be a much smaller tem- 
perature differential than is ordinarily associated with 
fluorescent fixtures and was thought to be associated with 
the relatively high maintenance factors which have been 
measured for luminous ceilings.! 

I would like to ask the authors whether, on the basis of 
their experimental data, one would be justified in saying 
that the lumen output of fluorescent lamps is somewhat 
larger when operated in relatively cool luminous ceilings 
than in fixtures where overheating may take place? Also 
in those cases in which air introduced into the room 
through the luminous ceiling, would it insure optimum 
operation of the lamps by keeping the ambient tempera- 
ture above the diffusing plastic close to the optimum 
value of 70F? Have any measurements been made on 
the temperature difference between the air near the lamps 
and near the diffusing plastic? 

A criticism which should be directed, I think, not at 
the authors of this paper but at the general plan of the 
series of papers to which it belongs concerns the peculiar 
room ratio used here. It is, of course, an advantage to 
have the coefficient of utilization tables specified pri- 
marily in terms of a numerical specification of room 
shape and to see the letter indices reduced to a supple- 
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ROOM — 
a 
‘4 
| 
| 


mentary position in parentheses. But why introduce a 


definition of “room ratio” which is defined in terms of 


variable — the distance from lumi- 


The 
in the room is expressed in terms of the height, width and 


the non-fundamental 


nous ceiling to desk top. distribution of the light 


length of a rectangular room, or better yet as a ratio of 


wall area to floor area 


8, 
k, 
i 
where k, domance of room, 
8, wall area, 
floor area, 


As the interflection tables (to which this series of papers 


is closely related) are expressed in terms of k,, it would 
be preferable to use a single numerical specification of 
For the special case of rectangular rooms 


room shape. 


and luminous ceilings, 


2 

3 Room Ratio 
ke Letter Room Ratio 
0.13 \ 0 
0.167 B 
0.2299 3.0 
0.°R6 25 
0.333 E 2.0 
O.444 F 
0.533 G 25 
0.666 H 1.00 
0.833 I 0.8 
1.11 J 0.6 


Use of k, is even more compatible with the letter indices 
than 
through the 


room ratio, for the former increases as we move 


ilphabet while room ratio runs counter to the 
sequence. 

Another question I should like to ask the authors has 
and transmit 


to do with the measurements of reflectance 


Reflectometer. Have these 


from the 


tance on the Baumgartner 
been checked 


Electric 


the color of the light actually employed in the room? It 


against values obtained General 


Spectrophotometer and are they measured for 


has been my experience that measurements made on these 


two instruments are not always in agreement. This dis 


crepancy may decrease the accuracy of measurements 


Nevertheless, the agreement between experiment and 


predictions of the interflection equations is gratifying, 


particularly as a sequel to the 30 per cent errors which 


Dr. Wiseman felt 


As I pointed ont in my 


! in his Conferenee Paper 


diseussion of Dr. Wise- 


man’s paper, the ifficulties of making photometrie meas 


were indicate 
last vear 


urements are greater than any one experimenter is willing 


to admit, and the accuracy of any one experiment is 


the experimenter 
Russell 


the logance 


lower than that estimated by 
this 


verification of the 


generally 
himself. In 
Churchill, a 
of the luminous ceiling checks to within 


excellent experiment of and 
equation? for 
per cent as 
that 


shown in Table III. Data given in Table V indicate 


for the most diffusing of the plastics the vinyl “€ 


errors are less than 6 per cent. Even for the overly trans 


parent acrylics “A” and “B” no discrepancies greater than 


eent are shown in examples covering the range 


Even for very high and narrow rooms, and plas 


4 per 
& i. 


r 


ties which are more transparent than are really suitable 


for luminous ceilings the discrepancies are small com 


pared to those claimed by Dr. Wiseman last year. 
Fortunately for the simplicity of lighting calculations 


the last year has seen a marked trend toward the more 
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r 
diffusing vinyl rather than the transparent acrylies* 


which have been used somewhat in the past. Though this 
trend is primarily dictated by cost differential and by the 
flame resistant qualities of the plastic, it seems likely 
that the assumption of a perfectly diffusing surface will 
be closely approximated by the majority of luminous ceil 
ings. These latest experiments lend strong support to the 
estimate which Professor Moon and I made before any of 
the recent experimental checks had been made: that pre 
dictions of the interflection method could be expected to 
be accurate within 10 per cent for recommended reflect- 
ances and for rooms ranging from cubical to infinitely 
large. 

As the interflection equations are well known to con 
tain no assumptions save that of perfectly diffusing, uni- 
form floor and ceiling for k, 0 (very large rooms), I 
low experimental values in 
I suspect that 


would interpret the slightly 
this region differently from the authors. 
the cell having a “high degree of cosine and color correc 
tion” is reading low when a large fraction of the incident 
light reaches the cell at a large angle of incidence, that 
the scanning equipment has become a significant obstruc- 


tion in very shallow rooms, and that the correction factor 


used to adjust the coefficients of rooms A, B, and C to 
4h is not entirely satisfactory. For very small rooms 
measured values tend to exceed caleulated values. This 


effect is particularly noticeable with the imperfectly dif 
fusing acrylies and is probably associated with the fact 
that the ceiling is brighter than calculations would pre- 
diet at small angles of incidence. The data presented in 
a changeover occurs 


for vinyl. Comparison of data from Tables IV-A and IV-B 


the paper do not indicate that such 


with values calculated for standard recommended condi- 


tions and Marlux ceilings fail to indicate a crossover if 
the shape of the space above the diffusing plastic is kept 
constant. 

Thus, I would interpret these experimental results as 
interflection 
that 


verification of the 
think 


another satisfactory 


method. However, I there is no indication 


measured values are any more accurate than caleulated 
values or that Table IV has any merit over a similar 
table computed directly from basic interfleection data. 


Luminous 
E NGINEER- 


Martin, L. F 


Headley, R. B., and 
Machine Shop,” 


1. Spencer, D. FE 


Ceiling Lighting for a 

inG, Vol. XLVI (January 1951 Spencer, D. E. and Martin, 
I Time versus Luminous Ceilings,” ILLUMINATING ENGI 
NEeRING, Vol. XLVIII (May 1953) 


Coupled 
August 


Parry and Spencer, D. E “Interflections in 
Journal of the Franklin Institute, Vol. 250 


2 Moon 
Enclosures,” 
1 


\. H. Russev. and R. D. The authors take 


this opportunity to thank each of the diseussors for the 
interest they have shown in our presentation of practical 
design data for luminous ceilings. 

It is indeed gratifying to receive praise from our for- 


mer college professor and teacher. Professor Putnam also 
gel 


stresses the need for more information on cavity ambient 


temperature and physical obstructions. As he points out, 


obtaining definite information will involve the joint 


efforts of heating, ventilating, and air conditioning engi 


neers. Mr. Marks has also expressed interest in the desir 


ability of more complete information on cavity ambient 


temperature and physical obstructions, from the stand 


point that it might even be helpful to designers of other 


types of lighting systems. We feel that with the growing 
Note that acrylics need not be more transparent than viny! \ 
wide range of formulations are available in both materials. However. 
in commercial applications better diffusion has ordinarily been 
obtained from the vinyls chosen than from the acrylics chosen. A 
different set of choices could reverse the situation 
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trend toward luminous ceiling lighting, the larger invest- 
ment involved in an installation, and the interest of per- 
sons even outside the luminous ceiling field, these factors 
of cavity ambient temperature and physical obstructions 
merit a full seale investigation. This could perhaps be 
done under the supervision or sponsorship of an IES 
committee, or a subcommittee group composed of engi- 
neers from the various fields involved. 

In his general discussion of wall-to-wall lighting sys- 
tems, Mr. Clark’s comment on an obvious difference be- 
tween conventional “strip” units and the “ladder” or 
“grid” arrangement of lamps and channels is well con- 
sidered. We are aware of this difference, but question 
whether the end result (coefficient of utilization) would 
be affected sufficiently to justify measurements both ways. 
We feel that in most cases the channels would be very 
nearly the same reflectance as the white ceiling back- 
ground, resulting in roughly the same coefficient, except 
for a small amount of light trapped between each lamp 
and its channel in the case of “strip” type units. 

One finding which Mr. Trostle made relevant to the 
material presented in our paper is that his calculations of 
coefficients of utilization confirm our measured data. 
Obviously this is to be expected since the interflection 
equations should be most nearly accurate for luminous 
ceilings, because the assumptions on which they are based 
come closest to the practical conditions of actual installa- 
tions. Mr. Trostle also (at the Conference) took this 
opportunity to present a format illustrating how he ex- 
pected to present data which seems to take on the 
aspects of a complete paper. However, it is always a 
worthwhile endeavor to find a way of presenting compli 
eated masses of data in a simplified organized form. 

We have endeavored to place in the hands of the light- 
ing designer a table of coefficients of utilization, pre- 
sented in an easy-to-use form, taking into consideration 
the significant variables and practical conditions which 
he will most likely encounter. Mr. Trostle’s format calls 
for a wide range of cavity proportions. In our experi- 
ence cavity proportions, even in small rooms such as 
private offices, are approximately ten times as wide as 
they are deep. When considering larger rooms, this ratio 
is increased even further. In this practical range of 
eavity proportions, cavity efficiency and the resultant co 
efficient of utilization change very slowly with changes 
in cavity proportions. 

Dr. Spencer appears to be concerned about the subject 
of temperature in luminous ceilings as compared to light- 
ing fixtures. We have emphasized the fact that our paper 
was intended to make available lighting design data for a 
presently popular lighting technique, not to recommend 
one type of lighting over another. Some luminaires occa 
sion little loss of light due to heat, others considerable. 
Similarly different conditions of loading, air conditioning 
and efficiency of luminous ceilings will occasion varia 
tions in their output. For example, where there is no air 
conditioning we have found cavity ambient temperatures 
up to 30 degrees higher than the room temperature. We 
wish to emphasize that our tables are corrected to S0F 
and that therefore the careful designer will employ a 
downward correction of the coefficients for cases where 
temperatures exceed this value. 

Dr. Spencer’s objections to the presently accepted 
designation of room proportions have been answered be- 
fore. Our data can be presented on any basis, but we 
believe that the distance from luminous ceiling to desk 
top is the important distance with respect to utilization 
because most of the lumens on the work plane arrive 
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Figure A. Cosine response of turret type light cell used 

in laboratory measurements compared to_ theoretical 

cosine curve and to the response of a standard multi- 
cell diffusing plate instrument. 


directly from the ceiling. We have pointed out elsewhere! 
that this well understood Room Ratio is a perfectly logi 
cal one from the standpoint of utilization. Whether the 
numerical values correspond in order with obsolescent 
letter indices doesn’t seem too important. 

In reply to Dr. Spencer’s question concerning our re- 
flectance and transmittance values, the resulting discrep- 
ancies with the two instruments she mentions were such 
as might be expected with the diffusing materials in- 
volved in the study. Consequently, it appeared that the 
measurements of these materials with the Baumgartner 
Reflectometer would represent the higher degree of accu 
racy. Consideration was given also to the fact that a 
previous study of ceiling lighting,? in which a verification 
of the interflection equations was obtained, included 
measurements with this instrument. Furthermore, it 
should be noted that in the present paper the sum of 
transmittance and reflectance values subtracted from 
unity result in absorption values of roughly 10 per cent 
for plastics ——a value previously mentioned by Dr. Spen 
cer as typical. The non-selective character of room sur 
faces and the fairly neutral quality of the plastic dif 
fusers have greatly minimized the problem of color differ 
ences between fluorescent room light (warm white) and 
the incandescent lamp employed in the Reflectometer. 

Dr. Spencer stated that the agreement between measure- 
ments and caleulations was gratifying, particularly as a 
sequel to the 30 per cent errors which Dr. Wiseman felt 
were indicated last year. We find no such discrepancy in 
Dr. Wiseman’s work* on f, (the luminous ceiling utiliza- 
tion factor); his measured values of f, differed on the 
average about 3 per cent from the computed values. 

With regard to Dr. Spencer’s comments on the accuracy 
of cosine correction of the light cell used for our tests, 
we have presented its cosine response in Fig. A. Note the 
excellent agreement between the curves for “turret cell” 
(used for our measurements) and “cosine,” particularly at 
large angles of incidence. 

1. Discussion by D. E. Spen-er and Rebuttal by W. M. Potter and 

H. Russell of “Measued Utilization Factors,” ILLUMINATING 
\NGINEERING, Vol. XLIX, p. 137 (March 1954). 

See reference 26 of the paper 

See reference 10 of the paper 

Wiseman, Robert Swern: “Brightness and Illumination by Inter- 
reflections in Enclosures,” ILLUMINATING ENGINEERING, Vol. L, p. 
227 (May 1955) 
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The Case for Sloping Windows 


By KENNETH C. WELCH 


ies NINE YEARS ago considerable study The author, well known for his studies of 

was given to veiling glare on show windows of veiling glare on store windows, discusses 
retail stores, and how to overcome it. Basic prin- problems arising from recent trends in store 
ciples as published then! still apply. Those studies construction and techniques for eliminating 
determined the conditions that produced what we window reflections, involving sloping glass 
called “the threshold of harmful veiling glare,” and windows and computed sun angles. 
the conditions where visibility through the glass 
would cease and its function as a mirror would 
take over. These conditions are reviewed here in 
the series of pictures shown in Figs. 1 and 2, using petual springtime climate, so that individual stores 
ean use roll-up glazed doors (like the typical 
garage door) rather than glass enclosures. Such 
New Problems a system eliminates all barriers, visual or other- 
wise. It permits selling directly on the “street” and 

Naturally the principles involved still apply takes maximum advantage of impulse sales. With 
but in the intervening nine years since their publi- this new architectural “vending machine” concept, 
cation, new circumstances have developed in the glass is still used — but as an exterior wall toward 
field of fenestration. One new circumstance in the the parking area. Often this can be geometrically 
retail store field, for example, is the trend to sub- disposed to reflect lower brightnesses. 
urban shopping centers. These are nearly always 
low buildings out in the open country — reflecting Sloping Glass Windows 
from their vertical glass windows all the bright- 
nesses in nature (Fig. 3). Such a condition is, of As determined by previous studies, brightness 
course, a complete visual barrier. created on a store window display must equal that 
reflected in the glass. When the brightness reflected 
is five times that being viewed through the glass, 
“veiling glare” completely obliterates the display, 


One solution to this problem, for some of the 
newer shopping centers, has been a trend toward 
air-conditioned pedestrian “main streets,” often on 
two levels. With this type of structure, it is pos- 
sible (and economically feasible to create a per- 


or the interior of the store in the case of the so- 
called open front. Brightnesses in nature come 
high ; something like 8000 ft-L on white clouds; a 


\uTHOR: Architect, Grand Rapids, Mich. hazy sky is commonly 2000 to 2500 ft-L; sunlight 


Bac’ und 

& Figure (2) 

Glass (3) 


— 


Figure 1. How the photographs of Fig. 2 were taken. The model consists of 
(1) a light background of approximately 0.84 diffused reflection with a 
black “B” on it, of approximately 0.04 reflectance. (2) A photographie cut- 
, out figure about 6 inches high, the lightest part of which had a diffused 
cti reflectance of 0.74. (3) A polished piece of plate glass which reflected (4) 
SurfaceC @ercs) a white surface of 0.84 reflectance with a black “C” of 0.04 reflectance 
painted on it. This appears as a light square when brightly illuminated on 
the glass surface. There was (5) an alternate black surface with a white 
“C” which took the place of (4) in Figs. 2a, b and c. 
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Figure 2A. Here the alternate black 
surface (5) is being reflected. The 
ratio of brightness between the 
background (1) B, and the re- 
flected area (5) C black surface is 
approximately 30 to 1. This ap- 
proaches a condition found at night 
with an artificially lighted display, 
and except for brightness patterns 
of reflected light (signs, etc.) that 
might disturb this pattern, it is our 
best lighting condition for window 
display for “open fronts.” 


Figure 2D. The model here is re- 
flecting the white area (4) C, and 
the ratio is 50 to 1. This would not 
be too serious if the reflected area 
were a plain surface, but the in- 
troduction of brightness contrast, as 
for example letter C, can be dis- 
turbing. The double reflection on 
the reflected letter C in the plate 
glass is exaggerated because the 
glass of the mock-up was '4-inch 
thick; to be in seale it should be 
0.3-inch thick. 
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Figure 2B. The brightness in the 
“display window” has been reduced, 
and the exterior brightness, as re- 
flected in the glass. imereased. A 
ratio of background to area C is 
approximately 7.5 to 1. The glass 
is still reflecting on the black area 
(5) but note that the white C which 
has a brightness 3.5 times the back- 
ground is just beginning to show 
up. This is just beyond our 
“threshold of veiling glare’ men- 
tioned nine years ago. 


Figure 2E. Here we have a ratio 
between the illuminated back- 
ground and figure to the reflecting 
surface of 1 to 25. All brightness 
readings were taken in the middle 
area of the letters B and C. In this 
case a very destructive veiling glare 
destroys the value of the display. 
Note how the detail of the figure 
can be seen, however, in that por- 
tion which reflects the letter C, 
which is of much lower brightness. 


Figure 2C. The ratio between the 
light background (measured just 
inside the letter B) and the black 
C reflecting area is 1.3. The dis- 
play is still satisfactory, but the 
white C with the ratio of 0.45 pro- 
duces a disturbing pattern. Even - 
when large areas of lower bright- 
ness are reflected, smaller areas 
like this reflected letter C (22 times 
brighter than the black background 
B) can be harmful to a merchan- 
dise display. 


Figure 2F. Here the ratio is 1 to 
36, akin to 120 footcandles illumi- 
nation creating a brightness of 83 
footlamberts on an approximately 
70 per cent reflectance garment, 
but trying to compete with 3000 
footlamberts on a sun-lighted build- 
ing across the street. The display 
at the point C (reversed) has all 
but disappeared. 


The Case for Sloping Windows—Welch 


} 
| bs | 
| 
321 


Figure 3. Except for the few small wares low down in 
the window—which are daylighted—this “open front” 
only mirrors the parked cars. 


Figure 4. Note that the lower two-thirds of this sloped 
window area reflects only the low-brightness shaded 
side-walk, permitting a much better than average view of 
the store interior, and of the form displays adjacent to 
the glass. The upper portion (above normal viewing 
distance, however, and above the display-interest level) 
reflects the sunlighted street, mirroring the photogra- 
pher and his parked car. 


The Case for Sloping Windows 


Welch 


on a cement walk can produce 1500 ft-L. With ver- 
tical glass windows and outside brightnesses of this 
order, interior illumination of a show window or 
store should be of the order of an economically 
difficult 500 to 1090 footeandles? for day.ime view- 
ing, to offset the veiling effect of a window reflect- 
ing high surrounding brightnesses from the street 
and sky. 

Several recent shopping centers, notably a new 
one in Omaha which opened last September Ist, 
have employed the technique of sloping the glass 
inward at the bottom at an angle which reflects 
brightnesses of only about 50 to 80 footlamberts. 
Photographs of the Omaha store are not yet avail- 
able, but Figs. 4 and 5, showing an open-front store 
in Grand Haven, Michigan, illustrate the effective- 
ness of this method of minimizing window reflee- 
tions. A similar method has been used for the 
show window of Siegl’s in Grand Rapids, Fig. 6. 
Note the reflected sunlight above the display in 
Siegl’s show window. Brightness readings, taken 
at 4:45 p.m. EST, the last of May in Grand Rapids, 
Michigan, were as follows: Sunlighted red brick 
pavement, 510 ft-L average; sidewalks in shade 
120 to 140 ft-L; sidewalk in sun 1000 to 1270 ft-L; 
sunlighted building across the street and light- 
colored ear, 540 to 570 ft-L; sky at zenith, 1600 
ft-L. Inside the window, the background measures 
115 ft-L average; the white garment on the floor, 
lower left corner is 130 ft-L. Thus it can be seen 
that for the display proper, the brightness of the 
brightest object inside is almost the same as the 
brightness being reflected (with sloping glass this 
is the 120 ft-L shaded sidewalk). This is a condi- 


tion which produces an easily seen display. 

The problem of veiling glare is not exclusive 
with show windows. In modern-living architecture, 
with the new concept of spatial relationships, large 
One hundred fifty 


years ago the Cape Cod cottage was a magnificent 


areas of glass are essential. 
conception, both functionally and _ esthetically. 
Glass could then only be made in small wavy pieces, 
and fire places furnished the wintertime heat. Out- 
door views did not exist, except outdoors, or very 
close to one of the windows. Modern insulated 
glass and modern air-conditioning has freed the 
architect from this largely emotional, traditional 
approach to our sheltered environment. 

Further, with increased efficiency and improved 


control of electric illumination, we are free to 


Figure 5. (left) The same store as in Fig. 4 is shown, 

for contrast, with its next-door neighbor. The vertical 

glass of the store on the left is a perfect mirror, its 

interior totally obstructed and only a few daylighted 
objects of its display to be seen, 
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consider glass areas primarily for view rather than 
for light. Here again, however, veiling glare may 
defeat our purpose. No view exists, however big 
the glass or beautiful the garden, if high bright- 
nesses within the room, reflected back to us from 
the vertical glass window, are all one sees. At 
nighttime, a balance between indoor and outdoor 
brightnesses may solve this problem.* Sloping the 
glass to the most effective angle offers another solu- 
Figs. 7, 8 and 9 show a residence in which 


sloping glass has been used to eliminate or ma- 


tion. 


terially reduce veiling glare. 

With any method, however, the architect-engi- 
neer team must know their brightnesses. They must 
know which they can create, know those created by 
nature, and those that their non-controllable neigh- 


bors will produce. 
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Figure 7. (right) A residence in 
which sloping glass windows and 
indoor-outdoor brightnesses have 
been balanced for 


view of outdoor scene. 


unobstructed 


Figure 8. (below) Close-up of the 
daytime view. 


Figure 9. (below right) Close-up 
of view from the same position at 
night during a thunderstorm. 
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Figure 6. Sloping glass window reflects only low bright- 

ness of shaded side-walk (120 ft-L) in the main display 

area. Highest brightness inside the window is 130 ft-L, 

creating a desirable condition for unobstructed view of 
the display. 
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Daylighting Plus Incandescent .. . 


in an engineered design 


re with the lighting engi 


neer from the drawing-board onward, was invited 
by the architect of this school project in Lynwood, 
Washington. 


tural and in connection with the basic illumination 


Problems encountered, both struce- 


design, were met by joint development of basic 
objectives. 

The basic floor plan standardized on classrooms 
28 feet by 32 feet arranged with the corridors at 
one end and the windows at the other. Some rooms 
ear larger and a few smaller, but all are in mul 
tip'es of four-foot modules for simplicity of con 
struction. A full sawtooth structure with north- 
east exposure is used for some sections. In others, 
clerestory construction was used, and in other 
areas, flat roofs with plastic sky domes. 

Foremost objective of the lighting design was for 
architecturally 


quality and quantity, 


approved 


Classroom in area having clerestory windows. Units are 
surface-mounted on the acoustical tiled roof decking, 
and suspended in the clerestory. 
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suited to the building structure and so designed as 
to complement the several methods of natural light- 
ing. In Washington, the mandatory minimum level 
to be maintained in service is 25 footcandles, and 
as these Junior high classrooms were to be used only 
in the day time and excellent natural lighting was 
provided, this became the design level. Incandes 
cent lighting was to be used, with the thought that 
if at any later time the need for 60 or more foot- 
candles were felt, it would require only a change to 
fluorescent fixtures, since the wiring capacity would 
already have been provided. 

A second major objective of the lighting system 
was ease of maintenance. A third was our old 
friend, economy ; the complete school plant cost 
had to come within the $13.00 per square foot limit 
against which the state of Washington was match- 


ing school funds at the time 


Gymnasium, having also fully equipped stage. Lighting 
is from 750-watt high bay porcelain reflectors with glass 
roundels, on disconnecting and lowering fixture hangers. 
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The lighting system features the louvered unit 
shown in the photograph. It consists of a shallow 
24-inch 


with an eggcrate louver and a silvered bowl lamp. 


dome-shaped square reflector equipped 
Twelve 300-watt units per room are in eight-foot by 
nine-foot four-inch centers. In applying this basic 
pattern to the three different roof structures, dif- 
ferent mounting methods had to be used for proper 
spacing. In the area having sawtooth roof, side 
mounting, an innovation for these luminaires, was 
made at the base supports of the sawtooth roof 
sections. In some rooms, units were both side 
mounted and suspended. In all cases, the fixtures 
were equipped with special covers to prevent ac- 
cumulation of dirt, and to foil the spitball marks- 
manship of the pupils. 

In the clerestoried rooms, units are surface 
mounted on the 9-ft 114-inch acoustical tiled roof 


Home economics room. In all areas, deep fixture 
mounting frames bring the louvers level with the beams, 
to prevent excessive brightness on beam sides. 
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decking, and suspended in the clerestory. For the 
plastic-dome daylighted rooms, a pleasing harmony 
of pattern between the daylighting system and the 
electrical system is created with the square lumi- 
naire. In all areas, specially deep fixture mount- 
ing frames have been employed to bring the louvers 
level with the beams and to prevent excessive 
brightness which might be thrown on the side of a 
beam if too close to a shallower fixture. 

All three objectives for the installation were met 
with this system, an added satisfaction coming 
from the expressed pleasure of the school execu- 


tives. 


AvutTHor: B. T. Heinz Company, Seattle, Washington Architects, 
Johnson and Botesch, Everett, Wash.; John Chaffer, electrical engi 
neer. This installation took first prize in the MMILJ contest con- 
ducted by the Puget Sound Section; second prize at the 1955 Re- 
gional Conference 


Maintenance. At left, silvered-bowl lamp replacement 
is easily and safely effected with suction-cup pole. At 
right, disconnecting hangers in gymnasium and stage. 
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CHANNELS ON CEILING 


LAMPS 
FOETIZ , 430 


WALLS 
PAINTED PLASTER 


TOP 40-45 
BARS AND TRIA 
ILLUAINATION VALUES 
ARE IN FOOTCANDLES 


Illumination levels at night with curtains closed. 


Luminous Element Plus Controlled Daylight . 


S. HOOL Boarps, almost without exception, 
must present to the engineer the old familiar light 
ing design problem the best possible illumination 


with economy. More and more school boards, hap- 


pily, consider “economy” a relative term meaning 


“overall cost for good light” and not “minimum 


installation cost.” For the lighting installation in 
a group of classrooms of a new addition to the 
Gansevoort Elementary School at Rome, New York, 
such was the view of the school board 

A typical classroom in this school is 29 by 30 
feet, a total area of nearly 900 square feet. Ceiling 
height is ten feet six inches. High level illumina- 


tion with a minimum of brightness contrast has 
been provided, using the luminous panel type of 
lighting. Considerable savings in costs were ef- 
fected by a design which applied this system over 
a partial area of the completely finished ceiling, 
utilizing the daylight on the window side of the 


room in the overall lighting pattern. Our cost in- 
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FLOOR 
12 ASPHALT TILE 


BRIGHTNESSES, FT.-L 
CEILING PANEL, !70 


WINDOW CURTAINS CLOSED 


DIFFUSING PANEL 
VINYL PLASTIC 


CEILING 


WHITE SAND PLASTER / 
OVER ENTIRE 


FRONT CHALKBOARD 75 FT-C 


Under daylight conditions, footeandle values level out 


vestigations showed that a full-plastered ceiling is 


only slightly more expensive in this connection 
than an unfinished plenum, when painting of the 
exposed deek and the strueture are considered. 

The 


predicated on the use of daylight. 


mentioned, is 
In the Central 
New York area we find that the average cloudy 


overall lighting design, as 


winter day will produce during school hours be- 
tween 106 and 200 footeandles at the window sill, 
dropping off to below ten footcandles at the far 
side of the room. Windows in these rooms are clear 
elass, full height from work top to ceiling; each 
room has white draw-curtains for sunlight control. 
Some also have darkening curtains for use wich 
visual aid equipment. The specific design objective 
was, therefore, to supplement the minimum ex- 
pected curtain-controlled daylight, with a lumi- 
naire on the inside of the room having proper out- 
put to produce a uniform light over the area. 


The design is qualified as an elementary class- 
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across the entire room, and brightness ratios are further reduced. 


equals modern lighting in a new school mil 


By ROBERT A. NEVIN 


room simply because of this partial dependence on 
daylight for full use of the room. It will be noticed 
that while night usage would be very good for 
about two-thirds of the room, such use might be 
slightly limited by the drop off in illumination on 
the window side. This is of no importance since 
the room furniture, including built-in worktops, is 
sized for elementary school children, and night use 
for adult purposes is not feasible. 

Material used for the luminous panel is white 
corrugated vinyl plastic having 45 per cent trans- 
mission, 47 per cent reflection, 8 per cent absorp- 
tion. This sheeting is supported on runner bars 15 
inches below the ceiling, and returned up to the 
ceiling at the outside edge. As is often the case in 
this type of design, the available vertical distance 
between panel and lamps limited the maximum 
lamp spacing, consequently increasing the foot- 
candle level. As there appeared to be no economic 
or technical advantage in reducing lamp current, 
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Luminous Element Plus Controlled Daylight 


the lamps were left at full brightness, 425 ma. 
Each room has 24 eight-foot lamps spaced 29 inches 
on center in two rows. The lamp structure and 
the panel form a luminaire 18 feet wide on the cor- 
ridor side, and extending the full length of the 
room. The outside edge of the panel is about eight 
feet from the window wall, equal to the window 
height above the working level. 

Calculated maintained level was 110 footeandles. 
This value was very closely realized in the installa- 
tion, even under the least favorable circumstances 
of total outside darkness. Footcandle measure- 
ments shown in the drawing were taken at night 
after about 100 hours of operation, with the white 
curtains closed. A level of 120 footeandles was 
found under the center of the panel, coinciding 
closely with the design figure. Under the panel 


AUTHOR Sargent, Webster, Crenshaw & Folley, Architects, Syra 
euse, N. ¥ This installation won first place in the 1955 MMILJ 
contest of the Central New York Section 


Nevin 
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edge the value is 90 footeandles, and under the 
corners 55 to 70. The main chalkboard receives 
about 75 footeandles, the one at the inside of the 
room 30 to 45. The window sill worktop receives 
21 footeandles, desks between sill and panel edge 
about 35, under these circumstances. Brightness of 
the panel itself is 170 footlamberts when viewed 
straight up, and brightness ratios of all surfaces 


are well within the standard recommended limits. 
These conditions are the least favorable possible, 
and are of only technical interest. The introduc- 
tion of daylight acts to level out the footeandle 
values across the entire room, so that all brightness 
ratios are further reduced and the comfort index 
correspondingly increased. This is the condition 
existing during normal use of the building. 


Utility Lights Its Dispatch Room 


4 level of 50 footeandles on the vertical surface of 
the dispatch board is achieved in the load dispatch room 
of the Pacific Power and Light Company main offices in 
Portland, Ore., with 95 footeandles on the horizontal. 

The 2-by-4-foot fixtures, with two-foot square mod- 
ular vinyl plastic diffusers, are mounted in rows in a 
pattern roughly following the contour of the semi- 
circular dispatch board. The units, using two 40-watt 
rapid start lamps, are surface-mounted on the 9-foot 
4inch ceiling. Spacing between rows is two feet. 

The dispatch board is green, 18% RF; lines and 
markings, indicating various voltages, on the board are 


in six colors — white, yellow, light green, light blue, 
black and red — especially selected for contrast with the 
board. Floors are gray, 25% RF; desk tops are gray, 
36° RF; and the ceiling is of white acoustical tile. 

A few PAR lamps mounted over the center of the 
beard are connected to d-c supply for emergency use in 
ease of a-e failure. 

Installation designed by Frank Reis, Pacifie Power & 
Light. with consultation on fixtures with A. G. Miller, 
Fluorescent Fixtures of California, Portland office. The 
installation won second prize in the Oregon Section’s 
1955 contest for My Most Interesting Lighting Job. 
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Color Rendition with Fluorescent 


Sources of Illumination 


Color and form are partners in producing the artistry of light. An 


By HARRY HELSON 
DEANE B. JUDD 
MARTHA WILSON 


outstanding feature of modern interiors is the striking use of color. 


It, together with new functional forms, sets the atmosphere or “feeling” 


of present day architecture. The former universal use of incandescent 


lamps greatly emphasized the yellows and reds. Fluorescent sources 


are now bringing emphasis to the blues and greens for richer, more 


satisfying color harmony. Distortion of anticipated appearance 


through use of certain light sources is to be avoided. 


Dr. Harry Helson and his colleagues have completed a study of a 
method of predicting the changes in appearance as one goes from one 


light source to another. A chart showing maximum changes due to 
different observers has been made up. 

The equations developed through this project enable one to predict 
the color of any object, viewed under any illuminant, as perceived by 
an observer adapted to that illuminant. This theory does not attempt to 


predict color changes due to the influence of backgrounds of different 


reflectances but experimental data for white, gray and black back- 


grounds were presented in an earlier paper. Tables based on the theory 


viving the color changes predicted for various light sources of commer- 


cial interest should be of considerable practical value to the illuminating 
engineer in helping the architect and interior designer to visualize the 


1. Introduction 

IT Is COMMONLY recognized that objects have dif- 
ferent colors in different source of illumination 
due to changes in the spectral energies of the light 
leaving the objects and to changes in sensitivity of 
the eye arising from alteration in the quantity or 
quality of light affecting the visual mechanism. In 
earlier studies of colors of objects in strongly chro- 
matic illuminants (Helson, 1938; Helson and Jef- 
fers, 1940; Judd, 1940), and of object colors in 
incandescent (tungsten) illuminants (Helson and 
Grove, 1947; Helson, Judd, and Warren, 1952), it 
was shown that good first-order predictions of hue, 


AuTHors: Harry Helson, Professor of Psychology, University of 
Texas; Deane B. Judd, Physicist, National Bureau of Standards 
Martha Wilson, Research Scientist, University of Texas. This study 
represents the second and final phase of Project #11-B carried out 
with the support of a grant from the I.E.S. Research Fund for 
the purpose of evaluating the effect of fluorescent illumination on 
color rendition 
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actual appearance of his chosen colors. 


lightness, and saturation could be made by taking 
into account the changed visual adaptation to the 
non-daylight viewing conditions as compared with 
daylight adaptation. The present study extends 
the former investigations into the field of fluores- 
cent illumination partly because of the widsspread 
use of fluorescent sources in daily life and partly 
because of the peculiar nature of their spectral- 
energy distributions as compared with either day- 
light or incandescent sources. It is not known if 
formulations based on sources of fairly smooth 
spectral distributions of energy, such as tungsten 
or daylight, carry over to sources of the irregular 
energy distributions found with fluorescent lamps. 

This investigation is concerned with the appli- 
eation of formulas previously found adequate in 
specifying the colors of objects in incandescent 
illumination (Helson, Judd, and Warren, 1952) to 
three representative types of fluorescent illumina- 
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Figure 1. Showing the relation between the Munsell 

and psychological color circles. The Munsell hue circle 

employs five primary hues; the psychological hue circle 
has four primary hues. 


tion. These formulas take into account the changed 
state of adaptation of the visual mechanism in pass- 
ing from daylight to the fluorescent illuminants 
This approach is important in the development of 
quantitative predictions of the colors of objects in 
various illuminants and in the determination of the 
primaries necessary to account for the results of 
changes in visual adaptation arising from altered 
spectral energy distributions of sources, from 
effects of backgrounds against which objects are 
viewed, or from other changes in viewing condi- 
tions which affect the adaptive state of the eye. 
Here only the spectral energy distribution of the 


source is the variable under study. 


2. Method 


In order to obtain reliable estimates of colors 
under different sources, observers were trained in 
a modified Munsell system of color nomenclature 
Helson, 
The modified system em- 


similar to the one used in a previous study 
Judd, Warren, 1952 
ploys the four psychological primaries, red, yellow, 
green and blue and mixtures of the four. The hue 
circle given in Fig. 1 shows how a simple corre- 
spondence was established between this system, 
which may be called the psychological system, and 
the Munsell system so that the final judgments 
could be expressed in Munsell renotation (Newhall, 
Nickerson and Judd, 1943 
system takes account of the observers’ intuitive 


The psychological 
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notion of blue which does not correspond with the 
Munsell hue for blue, and treats the Munsell purple 
region of the hue cirele as a combination of red 
Thus, 


while the two systems agree in the red, yellow, 


and blue rather than as a fifth primary. 


and green regions, they diverge in the blue and 
purple regions since one hue step in the psycho- 
logical system must cover two hue steps in the Mun- 
sell system as shown in Fig. 1. For example, in the 
modified system, the term red-blue covers the Mun- 
sell designations of purple and reddish-purple. To 
take care of this difference the Munsell numerical 
notations for these hues, 85.0 and 87.5, were aver 
aged to give 86.3 and this number was taken as the 
numerical notation for red-blue in the psycho- 
logical system. The hue circle in the modified 
system was divided into thirty-two steps and ob- 
servers gave judgments in terms of this qualitative 
scheme which was then translated into the Munsell 
notation for 


computational purposes. 


numerical 
The Munsell system was used in training observers 
to report on lightness and saturation. Lightness 
was judged on a seale from 0 to 10 and saturation 
on a scale from 0 to 15. 

The observers were five psychology students at 
the University of Texas. They required an average 
of eight hours of training to reach the criterion 
demanded for this study, viz., estimating colors 
within 2.5 Munsell hue steps and one Munsell value 
and chroma step. Preliminary observations were 
also made by a sixth observer, who, however, failed 
to qualify, and whose results were therefore 
omitted from the tabulated averages. The observers 
were trained by methods described in an earlier 
study of color changes in passing from daylight 
to ineandescent-lamp illumination (Helson, Judd, 
Warren, 1952). 
a room with a northern exposure to approximate 
the conditions of standardization by which the 


Munsell renotations were determined. 


The training sessions took place in 


The observations under fluorescent sources were 
made in a light-tight booth supplied with a stand- 
ard two-lamp fluorescent fixture. The walls and 
shelf in the booth were lined with non-selective 
gray cardboard. A fan was placed in the booth to 
maintain a fairly constant ambient temperature. A 
eurrent of between 0.80 and 0.82 amperes was 
supplied to the primary of the bailast of the fix- 
ture. The rated primary current is 0.84 ampere 
The spectral energy distributions of the three 
fluorescent sources are shown in Fig. 2. The ob- 
servers made their estimates of the samples (de- 
scribed later) successively under the 3500K, 6500K 
and 4500K fluorescent sources. For judgments of 
daylight colors the fluorescent fixture was replaced 
by two standard Macbeth daylight lamps approxi- 
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Figure 2. Spectral energy distributions of the fluores- 
cent sources, 


mating 6500K and the observations were repeated. 
Illuminations on the sample plane from the four 
sources are given in Table I. 


TABLE I — Illuminations on the Sample Plane. 


Source IMumination (ft-c) 
3500K fluorescent . 32.0 
4500K fluorescent 30.0 
6500K fluorescent ......... _ ‘ 27.0 
Macbeth daylight (incandescent lamp 
plus Corning Daylite filter) ... 37.0 


The observers adapted to the illumination in the 
booth for five minutes before the observations were 
made. Two sessions of about 45 minutes each 
were necessary to complete the observations for 
each source by one subject. One hundred thirty 
standard Munsell samples were chosen to give the 
maximum range of lightness and saturation in vari- 
ous combinations for the ten major Munsell hues 
given in Tables II, III, and IV. The samples were 
114 by 14 inches and were mounted on gray card- 
board similar to that which lined the walls of the 
booth. The 130 samples were randomized for each 
subject under each illuminant to minimize contrast 
effects. Twenty samples were exposed at one time. 
The tristimulus values of the 130 Munsell samples 
in the three illuminants are given in a paper by 
Nickerson and Wilson (1950). The observed hues 
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given in Tables II, III] and 1V in Munsell terms 
have been corrected to take account of the differ- 
ence between the observer’s own seale of hues and 
the Munsell renotated hue seale. The five estimates 
of each sample as judged under Macbeth day light 
were averaged to give the mean judgment. This 
mean judgment was compared with the Munsell 
renotation for source C to find the difference by 
which the fluorescent judgments would be expected 
to depart from Munsell renotation derived for the 
fluorescent sources. Thus, if the Munsell renota 
tion of a given sample were 5.0R and the observers’ 
mean judgment under Macbeth daylight were 6.0R, 
a correction of —1.0 would be applied to the mean 
judgments of that sample under the fluorescent 
sources. Corrections were calculated in this way 
for the hue, lightness and saturation of each sam- 
ple, and were applied to the mean judgments ob 
tained under the fluorescent sources. The extreme 
judgments showing the range of observer estimates 
were corrected by applying the same average cor- 
rections. The corrections did not always improve 
the agreement between observed mean hues and 
the predicted hues but in most cases the rationale 
seemed warranted since it resulted in better agree- 
ment between theory and observation. A similar 
procedure was followed by Bouma and Kruithof 
(1947 /1948 ) 


3. Results and Discussion 


In Tables II, III and IV are given the average 
and inter-observer range of estimates of hue, light- 
ness and saturation by five observers and the the- 
oretical predictions of 130 Munsell samples viewed 
against gray background with 6500K, 4500K, and 
3500K fluorescent sources of illumination. In gen- 
eral, the hue changes, as summarized for five ob- 
servers in Table V and as shown for six observers 
in Fig. 3, are in clockwise direction around the 
hue cirele as one goes from daylight (here taken 
as Munsell renotation) to each of the fluorescent 
sources. Thus the red and yellow-red hues become 
yellower, the green-yellows become greener, the 
greens and blue-greens become bluer, and the blues, 
purple-blues, purples and red-purples become 
redder, except for the blues in 6500K which become 
slightly greener. The hue shifts are remarkably 
small on the average considering the common belief 
that fluorescent light results in considerable distor- 
tion of colors. They are generally less than 2.50 
in the numerical Munsell hue seale. The average 
observed hue shift from daylight to 6500K is 0.70, 
to 4500K it is 0.61, and to 3500K, it is 1.84. It is 
seen that these changes represent differences less 
than the change from red to yellowish red, or from 
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TABLE II — Observed and Computed Hue, Lightness and Saturation, and Observers’ Range 
under 6500K Fluorescent Illumination. 
Munsell Renotation Observed Observers’ Range Computed : 
H H H L 
3.5R 2.3/2.2 10.0R 1.§ 0 6.5 
2.5/4.8 6.2R 2.6 9 2. 
3.2/7.4 4.2R 3.3 8 4 
5.0/2.8 2.3R 4. 1 3. ‘ 
4.1/4.7 4.8RP 3. 2 3.4 
4.9/5.3 8.7R 1.6 8 3.8 
4.2/12.6 4.8R 4 8 5 
5.0/12.8 4.5R 5 8 4 
7.2/2.6 7. 1 2.! 
8.0/3.6 SOR R 6 3. 
7.1/5.2 5R 7. 6 2.! 
7.0/7.0 2R 7.1 2 2. 
3.3/5.4 9.0OR 3. 2 9.3 
5.1/4.9 4. 1 10 
6.2/10.1 OR 6 5 2 
2.4/1.8 oYR 2 4. 
3.3/4.1 5YR 2 4.9 
4.9/2.1 2.5YR 5 3. ee 
4.9/4.6 5YR 4 6 4 
5.1/9.0 5.0YR 5 2 5.7 ‘ 
7.0/2.1 3.5YR 7 2.3 3. 
8.0/3.5 10.0R 7 4 4 
6.9/5.9 4.0YR 7 4 4.2 
7 5 13 5 
6.4 7 12.5 
6. 5 5. 14 
4. 4. 8.3 
5 5 6 
6. 6 15 


2 2 2 
5 7 5 ; 3 5 
4 7 3.§ 4.5 0 5 3.1 
5 8 5 2.f 3 9.3 5.2 
7 7 8.5 6.5 4 4 1.7 4 
7.4 4.5 7 5 6 6 5.5 
7 6 7 7 7 7 11.2 
7.9 6 7.4 6. 7 7 9/7.7 
3.3 2 8 3 3 3/1.5 
4. 4 4 3.2 
8 8 3 7 7 2.8 

5.5 2 2.3/2.5 6 2 

5 5. 5.1/1.5 3 2 5. 

5 5 4.9/5.8 4 8 5 

5 5. 4.9/7.3 7 -11. 5. 

§ 7 7.3/2.4 4 4 7. 

4 7 6.6/10.0 0 11 7 

5 Vs 6.9/7.7 7 8 7 

8 8.1/9.4 11 8 aS 
4 4 4.6/6.0 10 A. 
5. 3 4.9/3.7 § 5 
%. 5 7 7 et 
2 4 2 + 
3.3 8 3. & 
4. 4 4. 
4. 8 4. 
4 2 4 
1 7 
7 1 2 7.2 
8.7/2.7 7 8. a 
4. 5 9 - 

OBG 6 0 2 4 


5BG 
5.0BG 
5BG 
5BG 
5.0BG 
.OBG 
5BG 
.5BG 
5BG 
5BG 
9.5BG 
.OBG 


bo 


OBG 
OBG 
5.3BG 
5BG 
2BG 
OBG 
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3BG 
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2BG 
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TABLE II (Continued). 


Munsell Renotation Observed 
H 


reddish-yellow to yellow, or from green-yellow 
green to yellowish green, each of which involves a 
Note that the 


observers were trained to report only within 2.50 


change of 2.50 in the Munsell seale. 


Munsell hue steps. The greatest change from day- 
light is found with the lowest color temperature 
source 3500K. hue change is 
over twice that found for either of the other two 


where the average 


sources. 

The differences among observers which appear in 
the inter-observer range of estimates in Tables IT, 
IIIf and IV are in line with what is known about 
individual differences in color vision from many 
types of study and are only in part due to the 
method of report employed in this investigation. 
Observers differ in the amounts of red, green and 
blue light necessary to produce white as well as in 
matching the chromatic gamut of colors. Colori- 
metric studies of the effects of adaptation as well 
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as matches made while viewing samples under dif- 


ferent sources of illumination either alternately or 
simultaneously reveal individual differences in the 
effects of chromatic adaptation of the sort found 
here. Thus 5.0R 4.2/12.8 in 6500K fluorescent illu- 
mination is reported as 3.5R (slightly on the bluish 


side) by one extreme observer and 7.3R (slightly 


Figure 4. Approximate range (maximum among indi- 


vidual observers) of changes in color appearance from 
daylight to fluorescent sources (earlier type lamps). 
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5.0B 5.0/6.8 5.5B 5.2/7.6 40B — 65B 5.6 — 10.6 6.3B apes a 
7 1B 6.1/6.4 4.0B 6.9/4.8 7T.0BG 7.0B 3.8 - 6.3B 6.1/5.6 
8.2/2.2 6.0B 8.5/2 6.0B 6.0B 3.8 ».3B 8.2/2.0 
».0B 7.1/4.7 5.0B 7.2/4.6 3.0B - 5.5B 2.9 7.9 6.1B 7.1/4.1 a 
2/5.6 9.0B 3.3/6.7 25B — 2.5PB 3.5 —11.5 L1PB 3.2/4.5 
4.2/4.1 10.0B 4.1/4.0 7.5B 2.5PB 2.6 5.6 1.9PB 4.1/3 4 
9.5B 7.2/5.7 8.0B 7.8/4.6 6.0B 8.5B 24 5.9 0.6PB 7.2/5.3 
4.5PB 2.2/2.6 t.0PB 2 0PB 1.9 5.9 4.7PB 1.7 
4.0PB 2 9 1L.5SPB 2.1/5.9 70B — 4.5PB 3 5.3PB 4.0 
1.0OPB 4 4.0PB 54 3.5PB — 6.0PB 5.8 — 12.8 5.9PB 8.0 3 
PB 4.2/4.3 6.0PB 4.4/3.4 PB 8.8PB 2.6 5.6PB 9 
1/31 5.8PB 5.1/3.9 PB s.0PB 3.3 5.3 5.9PB 2.9 
4.0PB 5.3/6.2 45PB 5.4/5.2 PB 4.5PB 4.0 — 7.0 5.5PB 5.6 
PB 5.3/8. PB 5.2/10.2 PB — 4.5PB 6.6 1.6PB 7.9 
8.3/3.2 6.3PB 8.9/3.2 PB — 8.0P 2.8 1.8 5.5PB 3.0 
1.0PB 7.2/5.6 4.5PB 7.6/5.2 PB 5.0PB 5.0 — 7.0 5.1PB 5.3 } 
5.OPB 6.3/7.4 4.5PB 6.2/6.5 PB 6.0PB 4.7 9.2 5.0PB 6.2 tn 
10.0PB 2.2/4.5 1.5P 1.9/5.4 7.2PB — 1.0RP — 7.4 0.1P 3.8 
PB 4.1/4.6 4.3/2.8 6.0PB — 9.8PB 0.5P 44 
10.0PB 7.0/5.3 1.4P 7.8/5.0 7.1PB — 5.9P 42 — 6.2 1.5P .0/6.0 4 
5.5P 2.1/2.9 8.2P 2.1/3.5 12P — 5.0RP 2.7 3.7 5.4P 1/19 ; 
5.0P 2.2/4.6 2P 2.7/5.7 6.2PB — 5.0P — 8.9 4.2P 3.1 
5.0P 3.3/11.2 4.0P 1/13.2 — 9.0P 11.2 16.2 .8P 1/8.9 
P 5.0/2.5 4.2/1.8 10.0PB — 5.0RP 1.3 3.3 5.0P .0/2.4 
5.0P 5.0/6.8 9.5P 6.0/6 3.5P — 3.5RP 5.1 8.1 5.0P .9/6.3 
».1/10.9 iP 7.3PB — 2.3RP 10.9 15.9 0/8.7 
».5P 4.1/12.6 5.5P 4.2/13.2 15P — 1.5RP 10.4 16.4 5.0P 0/115 
6.9/2.7 8.8PB 8.0/1.4 6.7B — O.5RP 0.6 x a/28 
oP 7.1/4.8 1.0P 7 f 6.0B 7.3P 1/4.5 
5P 7.0/6.4 2.3P 7.2/6.0 13PB — 1.3RP 0/6.4 
01 6.1/9.1 1.0P 5.7/9.9 3.0PB 8.0P 1/8.6 
5p 5.0/4.7 5.7P 4.4/5.7 2.8P — 2.8RP /3.4 
9.0P 3.0/9.8 6.0P 10.2 — 8.0P /7.9 
10.0P 2/4.5 7.0P 2.6/4.1 7.0PB 7.0RP 1/3.2 
SP 7.3/6.0 .3P 7.6/6.1 1.3PB 1.3RP 2/5.7 
6.0RP 2.3/2.3 1.0RP 2.8/2.2 — 2.7YR 16 58 5.3RP 2/1.5 
4.0RP 2.4/5.9 8.3RP 1/7.7 - S8.2YR —11 2.7RP 3/3.8 
5.0R1 1.2/8.4 7.0RP 3.1/9.4 RP — 9.0RP 12 3.5RP 1/6.2 
4.0ORP 1.3/4.4 1.5RP 4.4/3.8 mop - 5.5RP - 4 3.7RP 
5.0ORP 5.2/2.3 2.0R 5.7/2.3 ORP 8.0R - § RP 
4.5RP 5.1/6.2 2.0RP 5.1/6.0 oP — 7.0RP 7 RP 1 
ORP 4.3/10.7 6.5RP 4.3/11.5 5RP 10.0RP — 15. P 4.2 
RP 5.3/9.7 7.3RP 5.4/9 RP 3RP 11 5 
: 4.5RP 6.3/8.5 ORP 6.5/8.2 5P 4.5RP 10.8 6.3 
6.5RP 7.3/2.3 5.3RP 8.2/1.9 — 8.7RP - 2.6 
5.5RP 8.1/2.8 7.5RP 5.4/2.4 ¥.5RP — 6.0R —- l 
45RP 7.4/4.9 7.9/5.2 3.3RP 4.5RP 6.9 
8.5RP 2/8.5 8.5RP 14/8 6.5KP 1.5R 7.5 —11.1 1 
10.0RP 5.3/4.2 9.1RP 5.4 — 7.0 R 1.8 
9.ORP 7.1/5.8 0.8R 7 1 7.8RP — 1.5R si 67 0 


1 
4 
Ke 
bis, 


° 


APRIL 


Munsell Renotation 


5BG 
OBG 


5BG 


5.0BG 


5BG 
5SBG 


5.0BG 


OBG 
5BG 
5BG 
5BG 


9.5BG 
9.5BG 
10.0BG 


2.0B 
5.0B 
6.5B 
5.5B 
6.5B 


1956 


2.3/2.2 
2.5/4.8 
3.2/7.4 
5.0/2.8 
4.1/4.7 
4.9/5.3 


4.2/12.6 
5.0/12.8 


7.2/2.6 
8.0/3.6 
7.1/5.2 
7.0/7.0 
3.3/5.4 
5.1/4.9 


6.2/10.1 


2.4/1.8 
3.3/4.1 
4.9/2.1 
4.9/4.6 
5.1/9.0 
7 


we 


e 


wr anew 


OW 


w & wr 


~ 


ae 
Se 


we wWwwrn 


os 
“~ 
ae 


Dees 
1c 


& 


Observed 


OBG 
5B 
5BG 
5BG 
5BG 
2BG 
IBG 


3.0B 
9.0BG 


OBG 


5B 
OB 
OB 
OB 


5.2B 


Ven aon & & 
w 


aoe 


& 0 


De 


& 


a 


saw aw 
Sinan 


an~re 


| 


co ¢ 


> 


Ne 


wo 
oNnw 
to 
ewcco 
co 


ao 


9.8RP 
7.0RP 
3.7R 


3R 


ORP 


».5G 


OBG 
ORG 
OBG 
3BG 
7G 
7G 
0G 
0G 
OBG 
OBG 
OBG 


2BG 
OB 
oB 


5BG - 
4.2B 


continued on 


TABLE Ill — Observed and Computed Hue, Lightness and Saturation, and Observers’ 
under 4500K Fluorescent Hlumination. 


Observers’ Range 


8.5YR 
0.7YR 


OBG 


5 


OBG 
OBG 


58BG 


5. 8BG 
5.8 BG 


next page.) 


Color Rendition with F-Sources—Helson-J udd-Wilson 


co 


~3 to 


> 


& 


aoe 


~ 


vo 


& 


Vr on 


a 


a 


09D 


Computed 
H L 


2.7R 


= 


a 
to 
<4 


@ -1 +) 
3 


09 = 
x 
ox | 


5G 
3G 
5.3G 
6.3G 
7.1G 
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0.8BG 


7.1BG 
7.9BG 
5.9BG 
6.6BG 
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no 


H vic H L/s H s , 
3.5R 6.3R 2.8/3.4 — == 
5.0R 3.3/8.4 — 
4.0R 5.0R 5.0/2.9 1m 7.5R 4.5R 
3.5R 0.5R 46 — 5.5K 4.1R 
4.0R 6.5R 6.8 8.5RP — 2.2YR 5.0R 
5.0R 4.0R 14.4 3.5R 6.0R 5.5R 4 
5.5R 6.0R 13.0 4.0R 6.5R 5.6R 5.1 a” 
2.5R 10.0RP 1.9 48RP — 3.5R 3.7R 73 ei 
3.5R 6.0R 15R — 1.5YR 5.0R 8 
8.0R 1.6 6.8RP — 5.5R 4.0R 7.1 ; 
3.5R 6.0R 8.4 32R — 0O.7YR 2 4.2R 7.1 
10.0R 1.0YR 7.4 9.0R - 4.0YR 5.2 —1 O.8YR 3 
° 9.5R 8.0R 4.2 45R — 2.0YR 36— ! 1.0YR 5.1 
0.5YR 2.5YR 6.2/11.5 90R — 4.0YR —1 2.0YR 64 
4.5YR 6.5YR 6/2.2 7.5R 7.5GY 04— 66 46YR 2.4 J 
5.0YR 8.5YR |: 5.2 4.5YR — 7.0Y 14— 7.4 7.3YR 3.3 
4.0YR .0/1.3 95R — 7.0YR 06 — 2.1 5.0YR 
4.5YR 6.0YR 6/44 3.0YR — 0.5Y 3.6 — 5.6 5.8YR 5.0 
5.5YR 10.0R - 7.5YR 74 —15.4 6.9¥R 5.2 
3.0YR ‘YR -1/1.9 10.0R 10.0Y 1.2 - 2.2 5.0YR 7.1 
4.0YR YR 3/3.6 85R - 6.0YR 1.9 6.9 50m 8.1 
3.5¥YR 6.9/5.9 YR 2/5.4 9.5R - 7.0YR 9 11.9 5.0YR TOnE 
4.5YR 7.0/8.2 YR 2/6.9 5.5YR — 3.0Y 6 - 9.1 7.2/78 
5.5YR 6.9/10.1 YR 4/10.5 5.0YR — 7.5YR 9 —13.9 OYR 7.1/9.2 : 
6.0YR 6.2/11.5 YR ».0/10.9 5.0YR —10.0YR 7 —13.7 4YR 6.3/10.0 , 
10.0YR 4.2/4.6 Y 4.2/4.9 60YR — 3.5Y 3$-— 6.3 6Y 4.3/3.9 
10.0YR 5.1/4.4 Y 5.2/4.3 95YR — 9.5Y - 5.3 9Y 5.2/3.8 
10.0YR 6.5/9.8 Y 6.1/11.7 10¥Y — 6.0Y 7 —16.7 rh 6.6/8.8 
5.0Y 5Y 3/1.1 8.5YR — 6.0GY 04 3.6 6.30 2 0 
4.5Y 2/1.7 oY 7/1.9 4.5¥ - %7.0¥ 1.3 23 5 6 % 
5.0Y 1/3.6 5Y 1/3.9 4.5Y - 4.5GY 25 — 5.5 4 2 
6.0Y 0/6.0 5Y 2/6.9 9.5¥R 2.0GY 5.3 11.3 5 4 
8.5Y 8/1.6 5Y 6/2.1 65R — 6.5Y 14 — 3.4 7 6 
5.5Y 9/12.3 oy 1/11.7 50¥Y —10.0Y 8.7 — 15.7 8 1.5 
5.5Y 9/8.3 5Y .7/9.9 3.5Y¥ — 6.0Y 6.7 12.7 8 9 ‘ 
O.5GY 3/1.8 5GY .8/2.2 — 6.0GY 1.3 4.3 3 6 
10.0Y 3/3.7 5GY 3/4.0 7.0Y 7.0GY 2.4 44 ‘| 3.5 
0.5GY 1/91 1.0GY 1/12.7 8.0Y — 3.0GY 7.7 15.7 8./9.1 4 
5.5GY 20Gy 1/2.0 4.0Y — OGY 0.6 - 5.6 6.3GY 2 
5.0GY 4.5GY 5/1.9 2.5Y 10.0GY 13 — 3.3 6.1GY 5 
5.0GY 5.5GY .1/5.6 1.5GY — 9.0GY 19 —104 6.56Y 5 
4 T.0GY 7/7.9 3.5GY 1.0G 4.7 — 12.7 6.56YV § 
5.5GY 9.0GY ».6/1.6 5.5GY — 14— 24 64GY 7 
4.0GY 0GY §.7/10.9 5.5GY — 3.06 8.5 —138.5 5.7GY 7 
5.0GY 9.50Y 7.5/6.9 40GY — 6.56 47— 9.7 6.1GY 7 
6.0GY 6.0GY 5/3.4 7.0Y - 4.5G 10— 44 6.5GY - 
4.5GY 7.0GY 1/7.4 5.0GY — 5.0G 46 —12.6 5.8GY R a 
10.0GY 0.56 9/6.2 8.0GY — 3.0G 40 —10.0 0.7G 4 é 
10.0GY 0.5G .2/5.0 85GY — 3.5G 6.6 0.2G 5 
10.0GY 20G 0/81 65GY 4.06 52 —10.2 0.7G 7 
7.0G 8.5G 23 8.5G — 8.5G 0.1 — 8.5G 
4.0G $5G 3.0 25G — 5.0G 33 — 5.0G 
6.56 0.7BG 5.1 12G — 62B 16 — 
5.0G 5. 05G — 6.8G 3.2 — 
5.0G G 5.7 10G — ¢ 6.6 —I aS 
6.56 78 38.0GY — | 09 — 
7.0G MG 6.8 7.7GY —. 6.2 - 
10.06 BG 3.2 9260 — ‘Hi 
0 BG 3.6 8.2G — 7 9— 
1 BG 6.9 — 2— 
5SBG 3 — ¢ 
5 2 — 1.7B 5 
— 8.2BG 7 
2 i | — 8.7BG | 9 - 
3 — 6.0B 3 1.6BG 3 
a — 9.7BG 5.1BG 
4 — 15B 5.5BG 
| — 42B 2.4B 
|| — 428 6B 
— 23.5B 1.5B 
6 — 5.7PB 7.4B 
4 a — 7.0B 8.9B 
7 -10.0B 9.3B 
4 — 6.5B 7.8B iy 
(Tale 
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TABLE IIL (Continued). 


Munsell Renotation 
vc 


Observed 
L 


on the yellowish side) by another extreme observer 


while the average estimate is 4.8R. This type of 
result has also been found with a daylight source 
Helson, 1939 


five observers for the 130 samples used in this study 


The range of hues reported by the 


is no greater than has been found previously both 
with incandescent lamp light and daylight sources. 
Fig. 4 is a reproduction in color of 10 of these 130 
samples as judged by the average observer and by 
the two extreme observers in each of the fluorescent 
sources 

The small hue changes found in this study make 
it appear that the differences between fluorescent 
and daylight illumination commonly reported must 
be sought in something other than color changes 
of single objects unless these objects are very 
In the 


latter case even small changes in hue may influence 


familiar (such as complexions and foods 


consumer acceptance of light sources. Various com- 


336 Color Rendition with F-Sources—Helson-J udd-Wilson 


Computed 
Ls 


Observers’ Range 


ments from observers apart from their reports of 
specific colors reveal that they recognized the 
fluorescent illumination was different from “nor- 
mal daylight.” Thus one observer reported that 
“Everything looks distorted in some way but I 
can't tell just how”; another reported that “All the 
samples seem to fluoresce”; and still another: “The 
samples glow — it’s like looking at a powdery 
pastel.” Sometimes the change in hue could not 
be adequately described in conventional terms as in 
the following report: “This sample looks like a red 
gone wrong.” Small hue changes in many samples 
coupled with unusual appearance of well-known 
colors may cumulate to produce an over-all un- 
favorable impression of the quality of illumination. 
Whether or not the total effect is acceptable must 
be determined by aesthetic studies beyond the scope 
of an investigation concerned with the color- 
rendering properties of sources of illumination. 
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B 0 6.8 108 ORC 6.58 12.5 7.7B 47 , 
6.1 1.5BG 8 7.5B V5.9 
I i /4 1B 1.9 7.5B 
2 6.7 B 4 2.9PB 
rt i 7 2.5B B 1.f 2.9PB 
B 2.7 2.3 6.3PB 1 
PB PB PY 15PB 10.¢ 5.7PRB as 
Pl 2 6.8PI 8.6.2.8 RP 1.8 6.9PB 
PB 7.5/4.8 PE 7 PB 1/6.0 
B 6.0PB 26.4 6.0PB s.2 5.9PB 6.1/6.6 
Py 7.2 PB 6.0P 1.4P 
Py RP 2 a2 1.6P 7 7 
I 10.9 P $.9/12.7 10.9 16.9 5.4P 11.1 
| RP 4.6/1 LSP RP 14 16.4 5.6P i 12.2 
‘ 27 al 7 7/18 6.7B RI ¢ 5 
14.8 7 2.3P RP 09 5.6P 7.1 0 
6 1 Pt iP | 14 12 
4.7 44°62 7.8P3 7 SRP 5.4P 1.9/4.8 
7.0PB 7.ORP 2.1 7.1 0.2RP 
( 7.3/6.7 1.3P 1.3RP 10.0P 7.3/6.2 
‘ R 2.7/2.4 2.7YR 1.0 5. 8RP 22/16 
ORP 29/7 P 7.0R 5.1 11.1 
IP a4 2/84 64 11.4 4.1RP 6.1 
12/44 RP RI 8 a 1.3/4.1 
RP LOR 5 8 RI ? 7 5.5RP 2 
5RP RP i 8 7.0P RP 4.2 45RP 2/6.0 
RP RP 2.5R1 RP 8.7 12.7 1ORP i 5 
RP 7 RP 5.4/9.9 a1 13.1 5.a3RP 2.9 
5RP ‘ as SRP 6.6/7.8 &.2RP f 8.2 
7 RP 7.7/2.1 oP 6.2RP 1.f 5.ORP 7.3/2.1 
RI e128 1.ORP 7.7 7.3PB 6.ORP 1.9 4.9 6.3RP 3.1/2.7 
14.9 2RP 7.9/5.8 3P 2RP 49 6.4 4.7RP 744.9 
SRP as 7.7RP 5/9.7 6.5RP 2.7R 7.1 11.1 
10.0RI 12 7.3RP 4.8/4.3 akP 2.8 5.8 
a 


TABLE IV — Observed and Computed Hue, Lightness and Saturation, and Observers’ Range 


Under 3500K Fluorescent Hlumination. 


Munsell Renotation Observed Observers’ Range Computed 
H s H 


K 2.3/2.2 0.8YR 2.3/3.5 9.8RP — 3.5YR 3.0 - 40 £.0OR 2.3/1.5 
).5/4.8 1.3R 2.4/5.0 7.0RP 5.7R 5.9 IR 2 4 
OR 2/7.4 6.2R 3.4/7.8 3.7R 8.7R 5.8 —12.8 
4.0R 5.0/2.8 10.0R 5.6/2.5 7.5R — 5.0YR 1.1 4.1 5.4K 5.1/2.6 
4.1/4.7 4.5/4.2 0.5R 5.5R 2.2 2 5.0R 4.2/4.1 
4.0R 4.9/5.3 7.0R 4.6/6.7 8.5RP —- 2.2YR 5.4K 5.1/5.4 
mR 4.2/12.6 4.5R 4.1/15.4 5R 6.0R 11.8 17.8 5.9R 4.3/11.3 
5.5R 5.0/12.8 6.5R 6.1/13.1 4.0R 40YR 15.8 5.8R 5.2/11.5 
2.5K 7.2/2.6 1.8R 7.6/2.9 RRP 6.0OR 2.1 4.1 5.5R 7.2/2.4 
5R 8.0/3.6 6.5R 9.1/3.8 1.5R 26 — 5. 5.5R 8.1/3.0 
OR 7.1/5.2 6.5R 7.9/5.1 1.8R YR 2.6 3.6 4.9R 7.2/4.6 
7.0/7.0 8.7R 6.5/9. 2YR 7 — 11.2 5.0R 7.1/6.4 
OR 2 8 4/4 


2.5 7.5R — 2.5YR 16 — 6 BYR 2.4/1.2 
2.9/4.6 4.5YR 5YR 2.4 7.4 7.3YR 4/3.2 
5.3/1 4.5YR 1.1 7.5YR 5.0/1.8 
5.2/4.5 4.1 44 1YR 1/4.0 
4.4/8.0 2.5YR — 7.5YR 8.3YR 5.3/7.7 
5/2.3 10.0R 10.0¥ 12— 3.2 6.3YR 7.1/1.9 
8.1/2.8 1.0YR 1.9 19 7.4YR 8.2/3.2 
7.6/4.9 2.0YR 45YR 9 5.9 6.1YR 7.1/5.6 
8.6/8.4 O.5Y 7.6 10.6 7.5YR 7.3/7.6 
6.5/11.7 5.0YR — 2.5¥ —14.9 S.3YR 7.2/9.2 
9/111 2.5YR 1O.0YR 6.7 —15.7 8.2YR 6.5/10.1 
4.1/4.5 8.5YR 6.09 — 6.3 4.3/3.9 
5.4/3.6 4.5YR 2.8 - 1.8 5.2/3.8 
6.0/9.9 2.3% 6.0Y 7.7 14.7 3. 6.8/8.9 


1.5 2 2.5/1.1 
2.8 4.5Y 2 0G 2.3 4.3 9.4Y 5.2/1.7 
oy 4.1/3.6 5.5Y 5/3.7 T.0YR 7.0G = 8.5 10.0Y 4.2/3.4 
6.0Y 5.0/6.0 5.0GY 5.1/7.7 2 7 0.6GY 5.2/5.6 
5Y 7.8/1.6 5.5Y 7.3/2.8 4.0¥ 6.5% l 8.7¥ 7.8/1.6 
4.5¥ 7.9/5.8 4.5Y 8.7/7.4 2.5% 16 13.46 0.3GY 8.1/5.7 
5.5 7.9/12.3 8.5Y 7.9/11.9 7.5 10.0 8.7 — 16.7 1.1GY 8.2/11.5 
5Y 7.9/8 6.0Y 7.6/11.7 6.0Y 6.0Y 7.7 15.7 9.9Y 8.1/8.0 
3 4.3/3 
8.2 


5GY 2.5/2.2 4.0GY 2.3/2 9.0Y 6.5GY 1.1 2.6 7.0GY 2.4/1.6 
5.0GY 5.1/2.0 4.5GY 5.1/2.2 - 7.5GY 1.3 7.0GY 5.1/2.2 
5.0GY 5.1/5.4 &.0GY 4.7/6.0 6.5GY 9.4 7.5GY 5.2/6.0 
5.0GY 7.0GY 4.8/9.3 1L0GY — &8.5GY 4.7 13.7 7.5GY 5.2/7.6 
5.5GY 7.0/1.8 8.5Y 8.3/2.8 8.0¥ — O.5GY 14— 64 7T.0GY 7.0/1.9 
4.0GY 7.0/9.5 soGy 6.9/10.1 5.5GY OG 6.5 — 12.5 6.6GY 7.1/10.4 
5.0GY 7.1/6.4 7.5GY 6.7/7.9 4.0GY 4.00 4.7 — 9.7 7.0GY 7.2/7.2 
6.0GY 8.1/3.6 2.0GY 9.2/4.3 95Y — 7.0GY 29 — 59 7.1GY 8.1/4.0 
4.5GY 8.1/8.7 5.0GY 7.9/11.2 ».0GY - may 5.6 14.6 6.4GY 8.1/9.4 
10.0GY 4.2/5.4 1.0G 4.0/6.2 8.0GY — OG 40 — 8.0 1.0G 4.1/5.5 
10.0GY 5.0/4.3 0.5G 4.8/4.7 — 3.1 6.1 1.2G 5.0/4.6 
10.0GY 7.1/6.5 10.0GY 7.5/8.4 4.0GY 1.00 6.2 —10.2 1.4G 7.1/7.2 


0G 2/2.4 0G 1.7/2 8 ‘ 2.1 
4.06 1/48 5G 1.4/4.4 2 6.: 5.8G 3.1/3.8 
6.56 4.9/2.4 2.2BG 4.3/3.6 7.5G 6.2BG 2.6 5.6 7.4G 4.8/2.5 
4.9/4.8 2.5G 5.6/4.8 0.5G OW 3.2 6.2 6.2G 4.7/4.6 
5.06 4.9/8.2 4.6/10.2 1.06 — 6.0G 7.6 12.6 5.7G 4.6/7.3 
6.5G 7.0/2.1 1.06 8.0/2.3 0.5GY - 5 BG 19 — 2.9 7.4G 6.9/2.2 
7.0G 7.0/6.1 7G 7.6/6.4 0.2G - 42— 8.2 7.4G 6.9/6.2 
6.06 8.7/2.7 10.0GY 9.1/3.4 10.0YR - 2.7 — 5.7 6.86 8.6/2.4 

10.0G 3.2/4.7 2.3BG 8.4/3.3 9.2G OBG 13 — 4.3 2.2BG 3.0/3.3 
O.5BG 4.1/4.5 7.56 3.5/3.1 5.7G — 2.0BG 1.9 4.9 2.0BG 4.0/3.8 
OBG 6.4/6.0 6.8/5.4 5.5G — O5B 4 4BG 6.2/5.6 


5BG 2.2/3.5 6.3BG 1.6/2.1 8.0BG 1.3B 0.9 - 1.9 8.1BG 2.1/1.3 
5.0BG 2.3/3.7 5.0BG 1.5/4.9 2.5BG 1.3B 0.9 —11.9 9.1BG 2.1/1.8 
5.5BG 4.3/2.5 0.2B 3.6/2.3 1.7G — 9.2B 5 — 3.5 7.1BG 4.1/2.0 
BG 1 4.0 0.5B 3.8/4.3 0.5BG - 2.7 6.7 7 1BG 4.1/3.2 
5.0OBG 5.1/6.4 4.2BG 5.3/7.3 9.5G - &2BG 6.7 - 8.7 7.6BG 4.8/5.2 
2.0BG 6.4/4.5 3.5BG 7.1/4.0 3.7G 7B 2.9 49 3.3BG 6.2/4.2 
5BG 7.3/2.1 7.2BG 8.4/1.9 8.5GY 6.0B 1.3 3.3 4.0BG 7.2/2.0 
4.5BG 7.2/3.4 5.0BG 8.3/2.5 7.2GY — 7.2B 1.0 5.0 5.9BG 7.1/3.0 
4.5BG 5.1/2.5 ,8BG 4.9/3.0 15G — 6.5B 1.8 — 3.8 6.0BG 5.0/2.3 
9 5BG 1.2/5.8 4.2R 2.1/4.3 1.7B 92B 1.8 — 7.8 4.9B 2.7/3.6 
9. 5BG 4.1/4.0 2.2B 4.3/36 9.2BG 6.7B 3.2 4.2 2.8B 3.9/3.1 
10.0BG 6.3/5.8 2 0B 6.6/7.0 5.0BG — 7.5B 46 —106 2.5B 6.0/5.0 


2.0B 2.2/2.2 9.5B 1.9/1.4 20B — 8.2PB 0.4 2.6 7.8B 2.1/1.4 
5.0B 3.1/2.3 5.0B 2.4/0.9 20B — 7.0B 0.2— 2.8 10.0B 3.0/1.8 
6.5B 4.9/2.6 5.5B 5.2/1.9 2.5B - 7.5B 0.4 3.4 9.6B 4.8/2.5 
5.5B 5.0/5.1 6.5B 44/4 40B — 9.0B 3.5 — 4.5 9.2B 4.7/4.5 
6.5B 4.0/6.9 5.7B 3.6/6. 1.7B — 9.2B 3.7 — 9.7 2.0PB 3.5/5.7 


able IV continued on next page.) 
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4 9.5R 5.1/4.9 .5YR 5.5/4.1 9.5R 2.0YR 2.1 6.1 ».2/4.2 
0.5YR 6.2/10.1 4.0YR 6.6/12.3 1.5YR H.5YR 9.5 14.5 2.1YR 6.5, 8.8 
4.5YR 2.4/1.8 1.0YR 
5.0YR 1.3/4.1 5.5YR 
4.0YR 4.9/2.1 8.5YR 
4.5YR 4.9/4.6 4.0YR 
5.5YR 5.1/9.0 4.5YR : 
7.0/2.1 9.5YR 
4.0YR 8.0/3.5 10YR 
6.9/5.9 
4.5YR 7.0/8.2 8.0YR 
5.5YR 6.9/10.1 R.5YR 
6.0YR 6.2/11.5 5.5YR 
10.0YR 4.2/4.6 1.5Y 
10.0YR 5.1/4.4 2.5 
10.0YR 6.5/9.8 3.8Y 
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Munsell Renotation Observed 
vc H u/s 
5.0B 5.0/6.8 6.5B 4.9/6.6 
55B 6.1/6.4 6.0B 6.5/5.4 
4.0B 8.2/2.2 4.0B 9.0/1.1 
5.0B 7.1/4.7 4.0B 7.4/4.3 
9.5B 3.2/5.¢ O.5PB 2.7/6 7 
0.5PB 4.2/4.1 1.0PB 3.5/4.0 
7.2 7 0B 8.5/3.9 
4.5PB 2.2/2.6 PB 1.4/2.9 
4.0PB 2.3/5.9 OPB 1.1/4.4 
4.0PB 3.3/9.4 4.5PB 3.1/8.1 
PB 4.2/4.3 4.8PB 3.9/3.4 
OPB 5.1/3.1 PB 5.2/3.4 
4.0PB 3/6.2 6.8PB 5.1/6.2 
SPB 1/8.6 OPB 5.4/8.8 
5.0PB 1.2 7.1PB 9.4/2.2 
4.0PB 2/5.6 8. 3PB 7.3/6.0 
5.0PB 6.3/7.4 6.3PB 5.5/6.4 
10.0PB 2.2/5.5 4.0P 2.6/6.4 
10.0PB 4.1/4.6 1.8P 4.1/4.8 
10.0PB 7.0/5.3 1.2RP 6.9/5.4 
5.5P 2.1/2.9 0.3RP 2.5/3.9 
2.2/4.6 6.0P 2.3/6.6 
5.0P 11.2 L.ORP 4/13.0 
5.0P 5.0/2.5 2.0RP ».4/1.8 
5.0/6.8 4.5RP 5.1/7.5 
P 5.1/10.9 6.3P 5.0/12.7 
5P 4.1/12.6 4.0/14.1 
4.5P 6.9/2.7 1L.5SRP 8.1/2.6 
7.1/4.8 6.3P 7 5 
5.5P 7.1/6.4 9.3P 8.3/6.0 
5.0P 6.1/9.1 9.0P 6.1/12.5 
4.5P 5.0/4.7 7.7P 1.8/6.2 
0/9.8 1/11.6 
10.0P 2/4.5 ORP 2.7/5.1 
7.3/6.0 P 7.8/6.7 
6.0RP 2.3/2 OR 2.6/2.4 
4.0RP 2.4/5.9 4.0RP 2.5/7.5 
3.2/8.4 7.0RP 2.8/9.0 
4.0RP 49 44 4.5RP 4.6/3.5 
.ORP 5.2/2.3 2.8R 5.6/2.3 
4.5RP 5.1/6.2 RP 4.6/6.4 
ORP 4.3/10.7 ORP 4.3/12.3 
5.5RP 5.3/9.7 3SRP 6.5/9.1 
4.5RP 6.3/8.5 5.5RP 6.9/10.0 
6.5RP 7.3/2.3 8.6/2.4 
5.5RP 8.1/2.8 5.5RP 9.1/3.0 
4.5RP 7.4/4.9 6.3RP 8.1/6.5 
1.2/8.5 O.5R 3.4/8.4 
10.0RP 5.3/4.2 7.0ORP 5.0/3.8 
9.ORP 7.1/5.8 1.0R 8.3/6.1 
Turning now to saturation we find from the 


summary in Table VI that, in general, the samples 
were estimated slightly more saturated in the fluo- 
rescent illuminants than in daylight as checked by 
observations under Macbeth daylight illumination 
(incandescent lamp plus Corning Daylite filter 

The average observed gain in saturation as com- 
pared with daylight is 0.13 in 6500K, 0.25 in 
4500K, and 0.33 in 3500K. Only two hues, green- 
yellow and purple in 3500K, change more than one 
Munsell chroma step on the average as shown in 
Table Vi 
ations when estimating saturation these small in- 


In view of the large inter-observer vari- 


creases cannot be regarded as either practically 
important or statistically significant. Saturation 
ean therefore be said to change very little from 
source to source within the limits of this study. 
No extended discussion of lightness is necessary 
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TABLE IV (Continued). 


Helson-Judd-Wilson 


Observers’ Range Computed 
10B - 7.6 9.6B 4.6/4.6 
45B — 7.0B 18 7.8 9.2B 6.1/5.8 
4.0B 4.0B 0.8 18 6.2B 8.1/2.2 
0.5B 5.5B 2.9 6.9 8.5B 6.9/4.6 
75B — 2.5PB 1.5 8.5 4.7PB 2.9/4.7 
0.0B 2.5PB 2.46 4.6 3.9PB 4.0/3.8 
8.5B 10PB 29— 49 2.5PB 6.9/5.6 
9 5B 4.5PB 1.9 4.9 7.5PB 2.0/1.8 
2.0PB 4.5PB — 56.3 7.5PB 2.0/4.6 
6.0PB —108 7.5PB 2.9/8.6 
2.5PB — 8.8PB 2.6 - 5.6 7.3PB 4.1/4.4 
1.7PB 8.0PB 23— 4.3 7.5PB 5.0/3.1 
2.0PB 8.3P 5.0 — 8.0 7.1PB 5.1/6.3 
2.0PB - 4.5PB 46 — 13.6 6.1PB 5.0/9.0 
9.6B 5.9P 18 — 2.8 7.3PB 8.1/3.4 
5.OPB 40 — 8.0 7.0PB 7.0/5.8 
.5PB— 9.8PB 42 8.2 6.9PB 6.0/7.0 
1.0P 1.0RP 54— 94 2.0P 2.1/4.3 
98PB 26 - 2.1P 4.0/4.9 
7.1PB OR $2 —102 2.2P 6.9/5.8 
12P —10.0RP 2.7 — 6.7 6.3P 2.1/2.3 
0.0PB —10.0P 49 — 8&9 5.4P 2.1/3.6 
4.0P - 9. ORP 10.2 —152 5.7P 3.1/10.4 
0.0P 10.0RP 13 — 2.3 6.4P 5.0/2.9 
&8.5P 8.5RP 7.1 8.1 6.3P 4.9/7.4 
23P — 2.3RP 10.9 16.9 5.9P 5.0/11.8 
6.5P 6.5RP 24—164 64P 4.0/13.3 
55P — 55RP 06 — 4.6 5.9P 6.8/3.1 
2.3PB 2.3RP 39 — 7.4 6.1P 7.0/5.2 
13P — I13RP 46 7.6 8.2P 7.0/8.0 
iP - 8.1 -16.1 6.0P 6.0/9.9 
2.8RP 50 — 8.0 6.1P 4.9/5.2 
oP 14.8 9.1P 2.9/8.6 
2.0P 7TORP 4.1 - 7.1 0.6RP 3.2/4.3 
13P — 13RP 5.2 92 0.5RP 7.3/6.5 
4.0RP 2.7¥R 15 — 5.0 6.2RP 2 2/1.6 
7.0P — 2.0R 7.1 8.1 3.4RP 2.4/4.4 
9.0P 9.ORP 6.4 114 3.2/7.0 
55P — O.5R 8 5.8 4.4RP 4.3/4.2 
ORP — 1.7YR 0.7 — 3.7 6.2RP 5.2/2.3 
2.0RP — 7.0RP 5.2 8.2 5.2RP 5.2/6.3 
5.0P - 5.0ORP 8.7 16.7 4.7RP 4.3/9.9 
4.3RP 9.35RP 61 12.1 5.6RP 5.4/9.6 
95P — O.7R 8.8 — 12.8 4.8RP 6.4/8.7 
0.0B 8.7R 1.1 - 3.1 7.1RP 7.3/2.2 
t5RP - 6.0RP 1.9 44 6.3RP 8.1/2.9 
3.3RP 7.0RP 49 — 89 5.0RP 7.4/5.0 
6.5RP — 1.5R 6.1 11.1 7.9RP 3.2/6.8 
3.3RP 2.0R 28— 48 0.9R 5.4/4.0 
9 ORP 4.0R 32— 92 10.0RP 7.2/5.5 
because of the excellent agreement between ob- 


served and theoretical estimates of this dimension, 
not only for the present study (Tables II, III and 
IV), 


providing a more severe test. 


but also in a previous study (Judd, 1940) 


1. Theory 

The chief purpose of the present investigation 
was to test whether or not a relatively simple 
quantitative formulation found adequate to pre- 
dict the colors of objects seen under ineandescent- 
filament sources of light (Helson, Judd, and War- 
ren, 1952) would be adequate to predict the colors 
of objects seen under fluorescent sources of illumi- 
nation. As in the previous paper, the theoretical 
computations were based on a three-components 
theory whose primaries are at the co-punctal points 
of the three types of dichromatie vision (protan- 
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TABLE V — Mean Hue Changes of 130 Munsell Samples in Passing from Daylight (Munsell Renotation) 
to Three Fluorescent Sources. 


Daylight Fluorescent Sources 
Munsell 
Renotation 6500°K 4500°K 3500°K 
Red Observed 0.32 yellower 0.59 yellower 2.07 yellower 
Calculated 0.09 bluer 0.65 yellower 1.35 yellower 
Yellow-Red Observed 0.14 bluer 1.43 yellower 1.45 yellower 
Calculated 0.46 yellower 1.58 yellower 2.91 yellower* 
Yellow Observed 0.86 greener 0.95 greener 2.75 greener 
Calculated 0.48 greener 2.48 greener* 4.39 greener 
Green-Yellow Observed 1.37 greener 1.25 greener 0.05 yellower 
Calculated 0.01 greener 0.91 greener 1.68 greener 
Green Observed 0.30 bluer 0.05 bluer 0.74 yellower 
Calculated 0.73 yellower 0.41 bluer 1.17 bluer 
Blue Green Observed 1.08 bluer 0.75 bluer 2.10 bluer 
Calculated 0.02 yellower 1.28 bluer 2.45 bluer 
Blue Observed 0.92 greener 0.40 greener 0.76 redder 
Calculated 1.44 redder** 2.91 redder** 4.10 redder** 
Purple Blue Observed 0.09 redder 0.76 redder 2.11 redder 
Calculated 0.86 redder 1.49 redder* 2.62 redder 
Purple Observed 1.71 bluer 0.32 redder 3.62 redder 
Calculated 0.54 bluer 0.29 redder 0.96 redder** 
Red-Purple Observed 0.27 redder 0.08 redder 1.14 redder 


Calculated 0.64 


bluer 0.27 bluer 0.21 redder 


*Difference between observation and theory statistically significant 
**Difference between observation and theory statistically significant 


opia, deuteranopia, tritanopia). The coordinate 
system based on these particular primaries may be 
defined by giving the connection between the tri- 
stimulus values, R, G, V, of any object color and 
the tristimulus values X, Y, Z (Y = luminous re- 
flectanee) of that color in the C.I.E. system, which 
is closely (Judd, 1944) the following: 


R 1.00Y 
G —0.46X + 1.36Y + 0.10Z (1) 
V 1.00Z 


The reverse transformation is obtained by solving 
explicitly for X, Y, Z, in terms of R. G, V, thus: 


X = 2.957 R — 2.174G + 0.217V | 
Y = 1.000R 


(la) 
Z= 1.000v | 


It is assumed that the tristimulus values, R, G, V, 
also correspond to the responses of an observer 
adapted to C.I.E. source C (representative of aver- 
age daylight). To find the red, green, and violet 


ree 


between 1% and 5% levels. 
at or beyond the 1% leve 


ties of the red, green, and violet receptor mecha- 
nisms in accord with equation 2: 


R’ = (R./R,) R 
i = (G./G,)G (2) 
V’= (V./V,) V 


where R,,G,,V.. are the tristimulus values of C.L.E. 
source C, and R,,G,,V, those for the source being 
compared to it. From equation (1) the tristimulus 
values, X’, Y’, Z’, corresponding to R’,G’,V’, may 
be expressed in terms of the unadjusted tristimulus 
values X, Y, Z, as in equation 3: 


X’ = (G./G,) X +2.957 (R./R,—G./G,) Y 
+0.217 (V./V.—G./G,) Z 

Y’= (R./R,) ¥ 

Z = (V./V.)Z 


(3) 


TABLE VI — Mean Change in Saturation of 10 Munsell 
Major Hues from Daylight to Fluorescent Illumination. 


Fluorescent Sources 


responses, R’, G’, V’, of an observer adapted to a 
souree of some other chromaticity, the tristimulus (Daylight) Obs. Comp. Obs. Comp. Obs. Comp. 
values, G and V, are adjusted relative to the R- R 03 -0.9 06 -0.9 0.7 -08 
is YR 0.1 —0.7 0.1 —0.8 0.0 —0.7 
response to take account of the changed sensitivi- y 0.¢ 0.5 0.7 03 0.9 -0.2 
- = GY 0 0.3 0.3 0.0 1.0 0.3 
G 0.3 0.1 6 0.0 —0.5 
*This theory, with somewhat different primaries, was also found by BG 03 OR 01 -—0.8 00 ~0.9 
Bouma and Kruithof (1947/1948) to be successful for the pre- B 0.1 OR 0.0 -~06 6 0.7 
diction of the hues of object-color perceptions both for the incan- PB -~0.7 -0.1 —0.4 0.2 
descent lamp as source, and for the low-pressure mercury lamp, P 0 -09 0.7 -03 11 02 
which yields a discontinuous spectrum. They made no attempt to RP 0.0 -—0.9 0.2 —~0.7 0.4 aia 
apply the theory to prediction of the saturations of object-color Average 0.13 —0.73 0.25 —0.54 0.23 —0.39 
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TABLE VII — Computations for Caleulating Hue and Saturation of Munsell Sample 3.5R 2.3/2.2 
in Three Fluorescent Iluminants. 


3500K Fluorescent 


Tristimulus values Z’ =2.343Z2 + .024 ¥’=Y¥ +.020 x’= 
x | 
16 .0421 .0184 0671 0621 


rristimul 3 24 020 x 
X Y Z 
489 0410 0277 


Tristimulus values Z’= 1.0822 + .024 Y°’=¥+.020 | 
X Y Z 
458 0397 0391 663 597 


and of the 
in the observations 


The tristimulus values of source C 
three fluorescent sources used 
(Nickerson and Wilson, 1950 


are as follows: 


X Z 
Source C 0.980 1.000 1.181 
3500K fluorescent 1.021 1.000 0.504 
4500K fluorescent OSS 1.000 0.768 
6500K. fluorescent 952 1,000 1.091 


The sensitivities of the green and violet receptor 
mechanisms for an observer adapted to one of the 
several sources studied relative to those for the 
observer adapted to an equal luminance of source 


C are found in accord with equation 2 as follows: 


R./R, G./G, V./V; 
C.LE Souree A (2854K 1.000 1.154 3.327 
3500K fluorescent 1.000 1.093 2.343 
4500K fluorescent 1.000 1.046 1.538 
6500K fluorescent 1.000 0.996 1.082 
C.L.E. Source C (6740K 1.000 1.000 1.000 


It will be noted that the degrees of chromatic adap- 
tation that formula 3 must take into account for 
the fluorescent sources are intermediate to that for 
Helson, Judd, War- 


. and source C, taken as the standard 


source A, previously studied 
ren, 1952 
for normal adaptation. In particular, the chro- 
matic adjustment required for 6500K fluorescent 
is quite minor. 

The tristimulus values, X’, Y’, Z’, corresponding 
to the responses adjusted for the changed sensitivi- 
ties by this form of three-component theory may be 


found from equation 3 as follows: 


3500K fluorescent 
xX’ 1.093 X —0.275 Y+0.271Z 
1.000 Y 


(3a) 
2.343Z 
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1.093X —.275Y+.271Z+.020 | X’+Y'+Z y 
1990 12 7 
1 1 Y 107Z 20 xX Y’+2Z’ x 
0687 1963 0 11 
96X + O12Y + .020 X’+Y’+2Z’ x’ 2’ 
0668 .1928 346 310 S44 
{500K fluorescent 
X’ = 1.046X—0.153 Y +0.107Z 
1.000 Y (3b) 
1.53827 
6500K. fluoreseent 
X’ = 0.996X+0.012Y+0.019Z ) 
1.000 Y (3e) 
Z 1.0822 


To find the Munsell renotations of the colors 
corresponding to these adjusted responses it is only 
necessary to compute chromaticity coordinates (x, 
y’) in the usual way for X’, Y’, Z and read the 
renotations by interpolation on the charts defining 
the ideal Munsell (Newhall, Nickerson, 
Judd, 1943). We deemed it worthwhile, however, 
to depart from this simple theory by introducing 
three additive constants, 0.020 0.020 Y,, 0.020Z. 
into the expressions for X’, Y’, Z’, respectively, 
given above. These determined 
empirically from the results of the previous study 
(Helson, Judd, Warren, 1952) which showed that 
the simple theory predicted generally higher satu- 
rations (on average higher by 0.85 Munsell step) 


system 


constants were 


under source A than under source C, a prediction 
not borne out by the observations. 

The method of calculating the hue and satura- 
tion to be expected of any sample under any source 
when its tristimulus values, X, Y, Z, for that source 
are known, according to the present formulation, is 
illustrated in Table VII wherein the theoretical 
X’, Y’, Z’ for samples in the three given sources 
are determined from equations 3a, 3b, and 3e modi- 
fied by the additive constants. 

As seen from Table VII and the discussion of the 
formula, the tristimulus values, X, Y, Z, of the 
sample to be predicted in any illumination must 
be known for that illumination and new tristimulus 
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6500K Flu 
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Figure 5. Predicted departures from 875 
vii H -leve $00+ = 
daylight chromaticness for eleven 
Munsell samples viewed under the | 
3500K fluorescent source. The circles | — 
indicate the chromaticity points in the 4004 sya 40/20 
(x,y)-diagram of the 1931 CIE sys- 
tem for the samples illuminated by y \ SY 20/20 
CIE source C (representative of aver- 58650 60 6 50/120 2620 
age daylight). The dots indicate the | | 
corresponding chromaticity points for 
/// © se a0 20 
the samples illuminated by the fluo- 
rescent source. The arrow heads indi- 200+ 4854 
cate corresponding chromaticity co- \spesonzoc / $P 407/120 
ordinates (x', y') adjusted in accord 
with modified equation 3 to take ae- ““ \ 
! > + 
count of the chromatic adaptive state \ - 3500 °K 
| 
of the observer. Double circle refers 470% —_ 
to source C; square to fluorescent il 
440° 
source. 
.000 100 200 300 .400 500 y 600 700 800 
| 4 
S00 
$00 +4 
| SGY 70/100 - 
SY 80/120 
5650/80 o, | 
400 + | * SYR 60/120 t 
600 
y 20/20 \ 
.610 i » Predicte >» 
\ Figure 6. Predicted departures from 
2620 atiene f leve 
300 + L490 \ + daylight chromaticness or eleven 
\ ‘700 Munsell samples viewed under the 
/ SRP 40/120 4500K fluorescent source. Circles,- 
\ 
\ » * - dots, arrow heads, and square have 
200 + 4854 A. + 
Ji spaces same meaning as in Fig. 5 
5PB830/20° 
- 
we 
4500 °K 
470 a 
| 
| | 
| 
000 100 200 300 400 500 600 700 800 
500 
scy7oswo 
sy \ 
\ d\ A 590 
435 
400 \ 5650/80 SYR 60/120 + 
600 | 
y SY 20/20 
. 
Figure 7. Predicted departures from secsoveo F 
daylight chromaticness for eleven soot ago 807120 $20 4 
Munsell samples viewed under the a 
6500K fluorescent source. Circles, sescveo SRP 40/120 
dots, arrow heads, and square have 
same meani as in Fig. 5 ho r 
ng &- 
5P8 30/120 
root 6500 °K T 
000 4 4. | 
.000 .400 .$00 x .600 -700 .800 
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values, X’, Y’, Z’, must be computed according to 
the equation indicated in Table VII to take account 
of the changed state of adaptation of the eye in 
that illumination as compared with daylight (here 
taken as C.I.E. source C). After X’, Y’, and Z’ 
have been determined, chromaticity coordinates, 
x’, y, z’, are determined in the usual manner from 
the tristimulus values and the predicted color is 
found from a plot of the renotated Munsell colors 
in the C.I.E. color mixture diagram (Newhall, 
Nickerson, and Judd, 1943). Since the Munsell 
grid is by value level it is necessary in general to 
interpolate between adjacent value levels for Mun- 
sell hue and chroma. Munsell hue and chroma, so 
found, are the predictions for hue and saturation 
of the color perceived to belong to the specimen 
under the fluorescent source. 

The method of determining the changes in hue 
and saturation in passing from daylight to any 
other type of illumination, according to the theory 
underlying the present study, is graphically illus- 
trated in Figs. 5, 6, and 7 wherein are plotted 11 
Munsell samples (1) according to their C.I.E. speci- 
fications in daylight, (2) in each of the three fiuo- 
rescent illuminants, and (3) according to the 
correction factors applied to take into account the 
altered state of visual adaptation to the fluorescent 
iluminant. 

The 11 samples are identified by Munsell book 
notation. The corresponding renotations (see 
Tables III, IV, and V) are as follows: 5.5R 5.0/ 
12.8, 6.0YR 6.2/11.5, 5.5Y 7.9/12.3, 5.0Y 2.5/1.4, 
4.0GY 7.0/9.5, 5.0G 4.9/8.2, 5.0BG 5.1/6.4, 6.5B 
4.0/6.9, 4.0PB 3.3/9.4, 5.5P 4.1/12.6, and 5.0RP 
4.3/10.7. 

From the plots in Figs. 5, 6, and 7 it is seen that 
the corrected C.1.E. coordinates of the samples are 
for the most part quite different from their corre- 
sponding uncorrected coordinates, though, in gen- 
eral, fairly close to the daylight coordinates of the 
specimen. In this way, these differences are ex- 
pressed wholly in terms of the C.I.E. color mixture 
diagram. The predicted hues and saturations can 
be read in Munsell terms from a plot of the re- 
notated Munsell colors in the C.I.E. color mixture 
diagram (Newhall, Nickerson, and Judd, 1943). 


5. Agreement Between Calculated 
And Observed Results 


To test the adequacy of the formulas in predict- 
ing the changes in hue from daylight to the three 
fluorescent lights employed in this study a graph 
(Fig. 8) showing departures from the predictions 
relative to the individual-observer ranges has been 
prepared, and Wileoxon’s test of significance of 
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differences between paired replicates, a non-para- 
metric test, was used (Wilcoxon, 1949). In Fig. 8, 


the abscissa is the serial number of the sample in 
the order listed in Tables II, If], and IV. The 
plotted circles indicate the differences on the Mun- 
sell numerical hue scale between the estimated hues 
(means of five observers) and the hues computed 
as in Table VII. The upper ends of the vertical 
solid lines similarly represent the differences be- 
tween the highest hue estimate among the five ob- 
servers and the hues computed as in Table VII; 
and the lower ends refer to the lowest estimate; 
so the length of the line indicates the inter-observer 
hue range. The three horizontal base lines repre- 
sent the predicted hues for the three fluorescent 
sources. Note the markedly greater individual- 
observer differences, so far unexplained, for the 
blue-green, purple and red-purple samples com- 
pared to most samples of other hues. Most of the 
occasional large ranges for these other hues are 
ascribable to the samples being rendered nearly 
gray (3.5Y 7.8/1.6 and 6.5G 7.8/2.1 for 6500K 
source); but other large ranges are unaccounted 
for (5.5P 5.0/6.7 for 4500K source, 5.0BG 5.1/6.4 
for 6500K source and 6.0G 8.7/2.7 for 3500K 
source). Note also that the vertical lines in most 
eases intersect the base lines; that is, in general, 
the predicted hues fall within the inter-observer 
ranges. Furthermore the circles are scattered in 
more or less random fashion about the base lines; 
that is, there is generally no regular trend in the 
indicated departures of experiment from theory. 
An outstanding exception is formed by the blue 
samples. Fig. 8 shows not only that a preponder- 
ance of the hue-estimate averages in the blue re- 
gion are greener than the predicted hues for all 
three sources, but in addition, so many of the 
ranges are entirely on the green side of the pre- 
dicted hues that a significant difference between 
theory and experiment is strongly indicated. 

To obtain an evaluation of the significance of 
such trends, the Wilcoxon non-parametric test was 
employed. The 130 Munsell samples were origi- 
nally chosen to divide about equally among the 
Munsell 10 major hues given in Table V and shown 
separated in Tables II, III, and IV and on Fig. 8. 
The significance of the differences between the 
theoretically computed hues and the average esti- 
mates of the hues (corrected for the departure of 
the observers’ hue estimates in Macbeth daylight 
from the Munsell renotations) was determined for 
each of the ten major Munsell hues, making 30 
distinct statistical tests (Table V). As might have 
been expected from Fig. 8, the agreement between 
formula and observation is, on the whole, shown 
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by the Wilcoxon test to be excellent, the direction 
of hue shift being correctly predicted in 20 out of 
the 30 comparisons. Only two of the ten discrep- 
ancies between observed and predicted directions 
of hue shift are statistically significant (blue in 
6500K and 4500K). The Wilcoxon test corrobo- 
rates quantitatively the qualitative indication of 
Fig. 8 that there is a significant discrepancy be- 
tween observation and theory for the blue samples 
viewed under all three sources studied, but since 
this discrepancy is substantially the same for the 
6500K fluorescent lamp causing slight chromatic- 
adaptation change from daylight as for the 3500K 
fluorescent lamp involving considerable chromatic- 
adaptation change, the explanation of the discrep- 
ancy should probably be looked for elsewhere than 
in our formulation for the effect of chromatic- 
adaptation change, perhaps in failure of the C.LE. 
standard observer to represent the five observers 
actually used. Of the seven statistically significant 
discrepancies in Table V between formula and 
observation, five concern differences in the amount 
of hue shift only, the calculated shift in four cases 
being greater than that observed. We can there- 
fore regard the present formulation as adequate 
to predict the changes in hue with change in illu- 
mination found in this study in the sense that the 
significant discrepancies are of the order of mag- 
nitude of the individual-observer differences. 

Fig. 9 is a plot of observed saturations minus the 
predicted saturations against the serial number of 
the Munsell sample. It shows for saturation the 
average and the range compared to the prediction 
just as Fig. 8 shows these for hue. Table VI shows 
for samples of each of the 10 Munsell hues the 
average observed saturation change from daylight 
to fluorescent illumination, and the average pre- 
dicted saturation change. We find from Table VI 
that the formulas predict loss of saturation for 
almost all of the hues, but in most cases an actual, 
though slight, gain in saturation was observed 
for the three sources as compared with daylight. 
Since the observed gain in saturation is on the 
average less than one-quarter of a Munseli step it 
must be concluded that saturation remains prac- 
tically constant with change in quality of illumi- 
nation of the order investigated here. This result 
agrees well with that found in the previous study 
comparing the color rendition of incandescent-lamp 
light (C.I.E. source A) with daylight (C.I.E. 
source C) and indicating an average rise in satura- 
tion of one-tenth of a Munsell step. The predicted 
changes in saturation are less than a Munsell step 
on the average and since the observers were trained 
to respond to saturation differences corresponding 
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to only one step of Munsell chroma, most of the 
discrepancies between formula and observation can 
be regarded as well within the discrimination toler- 
ance of the observers. On the other hand, in view 
of the predominant number of predicted losses in 
saturation as compared with the observed gains, 
suspicion may well be directed to the empirical 
modifications, 0.020X., 0.020Y,., 0.020Z,., intro- 
duced on the basis of the previous study of incan- 
descent-lamp light (Helson, Judd, Warren, 1952). 
These modifications reduce the predicted satura- 
tions in every case, and computation for a repre- 
sentative group of samples indicates that on aver- 
age they reduce the predicted saturations by a little 
less than one Munsell step. In other words, if the 
modifications had not been introduced the pre- 
dicted saturation changes would have averaged 
slightly plus in agreement with the observations. 
It may be concluded that the present observations 
support the simple theory (equation 3) better than 
the empirically modified theory actually used in 
the computations (Table VII). 

In view of the well-established correlation (Judd, 
1940) between lightness of the perceived color and 
luminous directional reflectance (Y in the C.L.E. 
system) of the object for the source used, which 
forms the basis of the theoretical estimates here, it 
is not necessary to test the agreement of theory and 
observation statistically to determine goodness of 
fit for lightnes. The theoretical values for light- 
ness can be seen by inspection to be in excellent 
agreement with the observed, the average differ- 
ence (Tables II, III, and IV) being less than 40 
per cent of the uncertainty (one Munsell value 
step) of each observation. 


6. Conclusion 


The rendition of object colors by a light source 
depends upon the spectral reflectances of the ob- 
jects, the spectral distribution of the radiant 
energy emitted by the source, and the adaptive 
state of the eye. Previous studies have shown that 
a simple three-components theory of vision pro- 
vides formulas by means of which predictions of 
object-color perceptions under incandescent-lamp 
light may be made from these determining factors. 
The present study employed three fluorescent 
sources of chromaticity intermediate to incandes- 
cent-lamp light and daylight, and included many 
more specimen objects (130) than the previous 
studies. It is shown that the average judgments of 
color perception by five observers are satisfactorily 
accounted for by the same formula approximately 
validated in the previous study (equation 3). This 
formula differs from that actually used in the pres- 
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ent computations by omission of the empirical 
modification based on the previous study and in- 
serted as a refinement of the simple theory. The 
present observations support the simple theory bet- 
ter than the supposed refinement. To obtain the 
predictions of hue, lightness, and saturation from 
equation 3 in terms of the Munsell renotation sys- 
tem it is necessary to find the Munsell renotation 
corresponding to X’, Y’, Z’ by tri-dimensional inter- 
polation in the charts defining the ideal Munsell 
Nickerson, Judd, 1943). 

An outstanding result of this study is that, while 
the averages of five individual judgments on each 


system (Newhall 


of the colors are satisfactorily accounted for by this 
formula, the individual judgments themselves show 
wide variation. This result was also found in the 
study of incandescent-lamp light. We do not know 
whether the disparities are ascribable chiefly to 
the uncertainty, admittedly rather large, inherent 
in the difficulty of the absolute judgments of hue, 
lightness, and saturation required of the observers, 
or whether the sources used actually produced 
rather widely varying adaptive effects on the dif- 
ferent observers. We incline to the view that the 
individual variations arise from a combination of 
these, and perhaps other factors. 

An important consequence of the imprecise na- 
ture of the method and of the large individual 
differences is that the formulas shown not to be 
significantly in error by the observations have 
still not been given the strictest tests possible. 
This may be seen from the many disparities be- 
tween the computed and observed results in Figs. 
3, 8 and 9 and in Tables II, III, and IV. We do 
not know whether these disparities are due to a 
wrong form of theory, such as failure to take ac- 
count of the reflectance ratio of specimen to back- 
ground which is known to infleunce color percep- 
tion (Helson, 1938: Judd, 1940), or to other error 
sources, such as failure of the light sources to emit 
radiant flux of the spectral energy distributions 
used in the calculations, or the failure of the color 
specimens to have the spectral reflectances used 
in the calculations, or failure of the C.I.E. stand- 
ard observer to represent the actual observers. 

To settle these questions would seem to require 
a procedure involving a higher order of precision 
than our method of absolute judgment of hue, 
lightness, and saturation; for example, a procedure 
such as the binocular matching technic (Wright, 
1934: Schouten and Ornstein, 1939; Walters, 
1942: Hunt, 1950; Winch and Young, 1951; Burn- 
ham. Evans and Newhall, 1952; Brewer, 1954). 
This technic is also better adapted than ours to de- 
termine precisely the primaries of the three-com- 
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ponents system giving optimum predictions, and to 
discover formulas, perhaps not based on the three- 
components theory, that will yield precise predic- 
tions for each observer rather than approximate 


predictions for an average group of observers. 

The present study, in spite of its imperfections, 
has shown that a quantitative formulation designed 
to take account of the effects of adaptation applies 
not only to fairly smooth spectral energy distribu- 
tions but also to such irregular energy distributions 
as are yielded by fluorescent lamps. This finding 
supports the belief that the effects of adaptation of 
moderate degree can be accounted for by the 
proper set of primaries and a quantitative theory 
which is applicable to all types of spectral energy 
distribution. 
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INSTALLATION AT CALIFORNIA FEDERAL SAVINGS & LOAN ASSOCIATION 
10682 WEST PICO BOULEVARD, LOS ANGELES, CALIFORNIA. 


Lighting a Savings and Loan Bank 


LIGHTING OBJECTIVE: To provide attractive general lighting for negotiation and banking opera- 


tions and accent lighting for the decorative plants and architectural features. 


GENERAL INFORMATION: The main area for consultations shown above measures approximately 


40 feet by 90 feet with a 14-foot ceiling. Color, reflectances and brightness of room surfaces are 


as follows: 


ceiling, acoustical tile white 75% RF 5.5 ft-I 
walls 
wood medium brown 18% RF 7 ft-L ie 
plaster light brown 30% RF 12 ft-L ie 
brick light brown 30% RF 12 ft-L oe. 
floor, terrazzo light brown 38% RF 15 ft-L Re 
main counters 
top light brown 31% RF 2 ft-L 
sides light tan 48% RF 3.1 ft-L 
executive desks medium brown 7% RF 4.2 ft-L vee 
customer writing desks light brown 31% RF 11 ft-L 
chairs medium blue 40% RF 6.5 ft-L 
couches brown (rough texture) 19% RF 2.5 ft-L 
planter boxes light brown 30% RF 2.2 ft-L 
vault door steel 30% RF 4.0 ft-L 
decorative stone light green 54% RF 9.1 ft-L 


(around vault door) 
At the south end of the building there is a drive-in banking window, as shown in Fig. 2. 


(over) 


{le ‘ON ona 


iC. LAT | — 


Lighting a Savings and Loan Bank (Continued) 
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INSTALLATION: Fig. 3 shows the location of all lighting equipment. General illumination is 
provided by seventeen Sunbeam Lighting Co. catalog no. IISDP-3808-48SL luminaires each using 
eight 48-inch T-12 standard cool white slimline fluorescent lamps. One accent light (Marvin 
Manufacturing Co. “Mareo” no. J330-RL), equipped with a 150-watt R-40 flood lamp and a 
concentric ring louver, is recessed in the ceiling over the executive desk area. Accent lighting 
around the vault, two exterior sides of the building, and in the patio is provided by nineteen 
Swivelier catalog no. M-82 double canopy shade units. Each unit is equipped with two 75-watt 
R-30 flood lamps 

General lighting in the lounge and conference room is provided by six Sunbeam Lighting 
Co. catalog no. HSDP-3806-48SL luminaires each using six 48-inch T-12 standard cool white 
slimline fluorescent lamps. Two “All-Brite” units (Fluorescent Fixtures of California catalog 
no. 25136), each equipped with a 30-watt T-8 standard cool white fluorescent lamp, are used as 
cove lighting in the lounge. Accent lighting in the planter space is provided by one Revere 
Electric Manufacturing Co. catalog no. 3281 accent light equipped with a 150-watt PAR-38 spot 
lamp. Three “Mareo” downlights (Marvin Manufacturing Co. catalog no. J320-R), each equipped 
with one 150-watt R-40 flood lamp, are recessed in the canopy over the drive-in banking window 


as shown in Fig. 2. 


The average general illumination over the negotiation area is 35 footcandles, with 50 foot- 
candles on the banking counter. Room surface brightnesses are listed above under General Infor- 


mation; square luminaire brightness at 30 degrees is 630 footlamberts. 


Lighting Designer and Electrical Engineer: Henry Simmons, 5709 California St., Long 
Beach, Calif.; Architect: Francis J]. Heusel, A.1.A., 730 East Third St., Long 
Beach, Calif.; General Contractor: Pozzo Construction Co., 2403 Riverside 
Drive, Los Angeles, Calif.; Electric Contractor: Pacific Western Co., 1836 
Fourth St., Santa Monica, Calif. 


Lighting data submitted by Don Romanoff, Ruby Lighting Corp., 1212 South Olive 
St., Los Angeles, Calif., as an illustration of good lighting practice and to aid 
in the design of similar installations. 


4 Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXI 4-56 


5 
Nay 
fa: 
‘ 
~ 
Ser 
n ire f lar Ow now ing nor ont ng j ry ry 


LIGHTING NEWS OF CURRENT INTEREST 


1.E.S. Celebrates Its Fiftieth Anniversary 


More Sections and Chapters of the 
Society have held their special birthday 
party meetings, celebrating the Fiftieth 
Anniversary of IL.E.S. (see March IBF, 
page 7A, for first reports). 

tirthday cakes and the gold Anniver 
sary pin, designating its winner as the 
representative to the Boston Conference 
next September, have proved most popu 
lar features of these meetings. These 


star attractions are supplemented by 
local ideas to make each celebration 
unique. 


Twin Ports CHAPTER 


January 10, Duluth Athletic Club, Du 
luth, Minn. 

Members of the local chapter of AIEE 
were especially invited to join the Twin 
Ports Chapter members in their celebra 
tion of the IES Fiftieth Anniversary. 
Added attraction at the meeting was the 
speech on the anniversary by Larry 
Nichols, Vice-President and General Sales 
Manager with Superior Water, Light & 


Power Co. 


Russell D. Churchill, General Electrie 


ROCKY MOUNTAIN SECTION, Fiftieth Anniversary party was held January 


Co., was the main speaker with the sub 


ject, “Varieties of Fluorescent Lamp 
Operation.” 
WINNIPEG CHAPTER 

January 10, Westinghouse Auditorium, 
Winnipeg, Man. 

The Golden Anniversary meeting of 
the Winnipeg Chapter, IES, featured 
Charlie Midwinter, authority on street 
lighting, who gave highlights of his tour 
around the world. 

The Anniversary cake was shared by 


all those attending. 


Rocky MOUNTAIN SEcTION 


January 25, American Legion, Denver, 
Colo. 

The official Anniversary pin was won 
by Past-Chairman of the Rocky Moun 
tain Section and Past-Regional V-P of 
the Inter-Mountain Region, Jim Buck, at 
the Rocky Mountain Section’s I.E.S. 
birthday party. 

Speaker at the meeting was Brooks 
Chassaing, Director of the Society. 


25, at the American Legion, in Denver. 
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EASTERN PENNSYLVANIA SECTION 


January 17, Berkshire Hotel, Reading, 
Pa. 

Over 100 members attended the East- 
ern Pennsylvania Section’s Anniversary 
meeting, when Paul Hildebrand, Past 
Regional Vice-President of the East Cen- 
tral Region spoke on the early history of 
1.E.S., and on the formation and devel 
opment of the Section. 

Another speaker was Donald R. Brown, 
of Crouse-Hinds. Fred M. Gochenaur, 


Section Chairman, presided. 


New ORLEANS SEcTION 
January 18, Lenfant’s Restaurant, New 
Orleans, La. 
A birthday cake, crowned with fifty 
golden candles, highlighted the Fiftieth 


Anniversary celebration of I.E.S. by the 


NEW ORLEANS SECTION, George M. 

Morris, Assistant Vice-President of the 

Southern Region, L.E.S., cuts the birth- 

day cake, which was crowned with 50 
golden candles. 


New Orleans Section. Baked in the cake 
was the Golden Anniversary pin, which 
was found in his slice by George J. Segel, 
New Orleans Public Service Co. Mr. 
Segel thus becomes his Society’s official 
representative to the Boston Conference. 

The cake was cut by George M. Morris, 
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Assistant Vice President of the Southern 


Region, who was also Keynote speaker. 
Mr. Morris reviewed ‘the past fifty years 
of the 


its research and study, and its eontribu 


Society, pointing up its growth, 


tions in the development of lighting. 


R. Ceeil Paslay, past Regional V-P, 
also spoke, tracing the history of the 
New Orleans Section since its organiza 
tion in 1939. Mr. Paslay introduced sev 


eral charter members of the Section who 
were 

J. M, 
presided at the 


present. 
Chairman, 
Berdon 


Gensburger, Section 


meeting; C. 8. 


introduced the speakers. 


ISCC Holds 
25th Annual Meeting 


Arts 
the two-day 
25th Annual 
Inter Society Color Coun 


Color Problems in the Graphic 


was the overall theme of 


meeting, comprising the 
Meeting of the 


held in New York City April 5 and 6 


eli, 
at the Statler Hotel. Norman Macbeth, 
ISCC Treasurer and Chairman of the 


delegation from IES, was Program Chair 
from the 
Ink 


was Chairman of the Local 


man. O. C. Holland, delegate 
National Association of 
Makers, Ine., 


Arrangements Committee. 


Printing 


Reports of the chairmen of the dele 


gations from the 23 Member-Bodies and 


various committees, as well as the 


held 


of the 


business were Thursday 


session, 

morning, April 
On Thursday afternoon and all day 

Friday, April 6, the 


were presented: 


following papers 


Color Printing Methods in the Graphic Arts 
Dr. Marvin Rogers, R. R. Donnelley and 


Sons Co 


Tone Reproduction in Graphic Arts’ Processes 
Warren |! Rhodes, Rochester Institute 
of Technology 


Photographie Masking — 
Eastman Kodak Co 
Methods to the 


(olor Correctior by 
Walter Clark 


Applications of Scanning 
Graphie Arts Vincent C. Hall and Joseph 
G. Jordan, Time, Inc 

Outline of Color Problems in the Press Room 


Baltimore Press 
Arts—John L. 
Warren Co 


Gordon Dalsemer, Lord 


Paper Controls in Graphic 
Kronenberg, 8S. D 
and Control of Printing Inks 


Canada Printing Ink 


Color Matching 
Co 


Printing Controls 


Conquergood 


at the Press Daniel Smith, 


Interchemical Corp 

Use of Color Systems in the Graphic Arts — 
Carl E. Foss, Roslyn, N. Y 

Lighting for Color Control and Visual Color 
Appraisals in the Graphic Arts Warren 
B. Reese, Macbeth Corp 

The Role of th Publisher in the Color Prob 
ler F. E. Church, Time, Ine 

The Role of the Art Director Albert Kner, 


Container Corp. of America 


with the meeting an 
exhibit showed equipment and demonstra 


den 


In connection 


tions consisting of colorimeters, 


sitometers, lighting equipment, package 


design, viewers, spectrophotometers, and 


samples of process printing, including 


CONFERENCE PLANNERS — Looking ahead to the 50th National Technical 
Conference of TES, to be held in Boston next September, the Conference 


Executive Committee held a meeting January 10. 


Left to right are, seated: 


Cc. W. MeCormick, Northeastern Regional V-P; R. B. Brown, Jr., Chairman, 
1956 Conference Executive Committee; W. B. Elmer, Chairman, New England 


Section. 


Standing: Fred Vorlander, R. F. Townsend, R. W. Wilson and N. E. 


Tiecehurst, Coordinators of the Conference Executive Committee. 


8A 
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samples of process printing where a 
scanner was employed. 

The banquet was held on Friday eve- 
ning in the Georgian Room of the Stat- 
Ralph M. 


Evans on problems in the graphic arts, 
Photo- 


ler, followed by a paper by 
entitled, “Reproduction of Color 


graphs.” 


Two I.E.S. Study Clubs 
Approaching Chapter Status 


Chapters Numbers 73 and 74 of LES. 
may be coming along in the near future, 
with interest and 
Alta. and in Western Massachusets. Both 
these Study Clubs are holding regular 


activity in Calgary, 


meetings. 

An attendance of 38 at the January 
23 meeting of the Berkshire (Western 
Massachusetts) group represented a cross 
section of the and 
allied fields. Included in the group were 
architects, electrical contractors, distrib- 


electrical industry 


utors, and their salesmen, representatives 


of lamp and fixture manufacturers, op- 


tometrists and utility personnel. The 
next meeting, with dinner, in Spring- 
field, Mass., featured Larry Cooke, Dis- 
trict Engineer for the General Electrie 


Co., who spoke on “The Science of See- 
ing.” 

The Calgary Study Club held a regular 
monthly meeting on March 14, when J. 
H. Gilbreath, Western District Engineer, 
Holophane Co., Ltd., pre- 
sented a speech on “Let’s Keep Control.” 


Vancouver, 


Partial Roster Compiled of 
1.E.S. Section/Chapter Membership 


Forty-four of the Society’s 72 Sections 
and Chapters have compiled directories 
been 
form a 
partial limited 
number of these sets are available upon 
national 


of their membership, which have 


assembled at Headquarters to 
membership roster. A 


request for national officers, 
committees and others, while the supply 


lasts. 


Safety Engineers Launch 
New Technical journal 


Volume 1, 
American 


February 1956 issue was 
No. 1 of The Journal of the 
Society of Safety Engineers, a quarterly 
technical intended to give 


safety engineers and others new knowl- 


publication, 


edge in safety which is being developed 


through experience and on-the-job ex- 
perience. The pages of the magazine will 
earry of safety philosophy 
and present opposing opinions on con- 


troversial issues in an effort to stimulate 


discussions 


diseussion of these issues and encourage 
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the investigation and research through 
which they may be resolved. 

The magazine, which is edited at 
ASSE’s headquarters at 425 North Mich- 
igan Ave., Chieago 11, Ill. is under the 
direction of J. B. Johnson, Managing 
Director; Robert E. Beighley, Editor; 
Charles S. Wolff, Associate Editor. 


Progress in Engineering Shown 
At University Expositions 


The University of Miami, Coral Gables, 
Fla., sponsored an “Engineers’ Exposi- 
tion” on February 24, in recognition of 
National Engineers Week. The exposi- 
tion demonstrated the laboratory facili 
ties of the school, and also featured a 
continuous series of non-technical 16mm 
sound movies, dealing with engineering 
and science phenomena. Among the ex 
hibits were demonstrations of the fol 
lowing nature: a prestressed diving 
board; aireraft communication system; 
closed television circuit; automobile tele 
vision; household wiring methods; solar 
hatteries, electronic computers and turbo 
jet engines. 

Another exhibition of progress in engi 
neering research and education will be 
the “Engineering Showcase,” being spon 
sored by the students and faculty of 
Wayne University, Detroit, Mich. on 
April 27 and 28. Here also, the Univer 
sity’s engineering facilities will be shown 
as well as displays of the work of stu- 
dents during their four years in the col- 
lege. Guided tours will include student 
explanations of the relation of their 
projects and laboratory work to the prob- 
lems of industry. The “Showease” will 
include models and displays from all ma 
jor fields of engineering, ranging from a 
model nuclear reactor, a wind tunnel for 


testing supersonic aircraft, the Mackinaw 
Bridge, to the manufacture of table salt. 


Engineers and Scientists 
Wanted by Patent Office 


American industry is facing long de- 


lays in obtaining patent coverage for 
products and processes otherwise ready 
for the market, according to reports 
made at a recent meeting of the New 
York Patent Law Association, which was 
addressed by the Commissioner of Pat 
ents. 

These delays stem from the great in 
crease in the number of patent applica 
tions filed during the past few years. 
This flood of inventions has stretched the 
average prosecution time per patent to 
three and a half years. 

The Association points out that the 
Patent Examiner thus holds a key posi- 
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Society Events 


April 19-21, 1956— Pacific Northwest Re- 
gional Conference, Davenport Hotel, Spokane, 
Wash. 


April 26-28, 1956—Inter Mountain Regional 
Conference, Utah Hotel, Salt Lake City, Utah. 


May 7-8, 1956—Great Lakes Regional Con- 
ference, Commodore Perry Hotel, Toledo, 
Ohio. 


May 10-11, 1956—Midwestern Regional Con- 
ference, Severin Hotel, Indianapolis, Indiana. 


May 17-18, 1956-—— Canadian Regional Con- 
ference, Chateau Frontenac, Quebec, Canada. 


May 24-25, 1956— East Central Regional 
Conference, Shoreham Hotel, Washington, D.C. 


September 17-21, 1956— Illuminating Engi- 
neering Society, National Technical Conference, 
Hotel Statler, Boston, Mass. 


September 9-13, 1957 — Illuminating Engi- 
neering Society. National Technical Conference, 
Biltmore Hotel, Atlanta, Ga. 


Industry Events 


April 29- May 4, 1956 — Society of Motion 
Picture and Television Engineers. Hotel Stat 
ler, New York, N. Y. 


May 3-4, 1956 National Farm Wiring Con- 
ference, LaSalle Hotel, Chicago, I. 


May 19-20, 1956—International Home Build- 
ing Exposition, New York Coliseum, New York, 
NY 


May 21-22, 1956 — Building Research Insti- 
tute, Fifth Annual Meeting, Sheraton-Brock 
Hotel, Niagara Falls, Ont. 


June 4-7, 1956 — Edison Electric Institute, 
24th Annual Convention, Atlantic City, N. J. 


Week of June 10, 1956—National Associa- 
tion of Electrical Distributors (48th Annual 
Convention), Ambassador-Chelsea Hotels, At- 
lantic City, N. J. 


June 11-15, 1956 — Technical Conference on 
Plastics, New York Coliseum, New York, N. Y. 


June 25-29, 1956—American Institute of 
Electrical Engineers, (Summer & Pacific Gen- 
eral Meeting), San Francisco, Calif. 


tion in the advancement of American 
technology and that the only way to re 
duce these delays and clear the way for 
marketing the new products and proc- 
esses is to employ new Patent Examiners 
to pass upon the backlog of applications 
which is piling up in almost every tech- 
nical field. 

Steps have already been taken in this 
direction and approximately 100 new 
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June 27-July 5, 1956—International Electro- 
Technical Committee, Munich area of Souhern 
Germany. 


October 1-5, 1956—American Institute of 
Electrical Engineers (Fall General Meeting), 
Morrison Hotel, Chicago, II. 


October 2-4, 1956— Canadian Electrical Manu- 
factureres Association (12th Annual Meeting), 
Sheraton Brock Hotel, Niagara Falls, Ontario, 
Canada. 


October 7-12, 1956 — Society of Motion Pic- 
ture and Television Engineers, Ambassador 
Hotel, Los Angeles, Calif. 


October 22-24, 1956 — American Standards 
Association, 38th Annual Meeting (In conjune- 
tion with Seventh National Conference on 
Standards), Hotel Roosevelt, New York, N. Y. 


October 22-26, 1956—National Safety Coun- 
cil, 44th National Safety Congress & Exposi- 
tion, Chicago, Tl. 


November 12-16, 1956—National Electrical 
Manufacturers Association (Annual Meeting), 
Traymore Hotel, Atlantic City, N. J. 


January 21-25, 1957 — American Institute of 
Electrical Engineers, Winter General Meeting, 
Hotel Statler, New York, N. Y 


Pebruary 17-20, 1957— National Electric 
Sign Association, Annual Convention and Ex- 
hibit, Sheraton Park Hotel, Washington, D. C. 


March 11-14, 1957 National Electrical 
Manufacturers Association, Edgewater Beach 
Hotel, Chicago, Tl. 


May 6-8, 1957— Air Conditioning and Re- 
frigeration Institute, Annual Meeting, The 
Homestead, Hot Springs, Va. 


May 7-9, 1957 — Chicago Electrical Industry 
Show, Chicago, Il. 


June 24-28, 1957— American Institute of 
Electrical Engineers, Summer General Meet- 
ing, Montreal, Que. 


August 28-30, 1957 — American Institute of 
Electrical Engineers, Pacific General Meeting, 
Yakima, Wash. 


October 7-11, 1957 — American Institute of 
Electrical Engineers, Fall General Meeting, 
Chicago, Il. 


October 21-25, 1957 — National Safety Coun- 
cil, 45th National Safety Congress & Exposi- 
tion, Chicago, Il. 


Movember 11-15, 1957 — National Electrical 
Manufacturers Association, Traymore Hotel, 
Atlantic City, N. J. 


Patent Examiners have been added to 
the examining staff since last June. It is 
understood that the Patent Office wants 
300 new Patent Examiners in 1956 — 125 
in the first quarter, 25 in the second, and 
75 in each of the last two quarters. There 
are immediate openings for engineers 
and scientists who can accept appoint- 
ments in Washington now. 

Patent Examiners pass upon applica- 
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DISPLAY of fixtures presented by manufacturers’ agents 
14 meeting of the 


preceded and followed the February 


L.E.S. Michigan Section, which featured the annual Prog- 


Report presented by 


ress 


General Electric Co. 


tions for patents in a wide range of tech 
nical fields to determine whether they 
are novel and whether invention is in 
This of the 


issued patents and the related scientific 


volved ealls for a study 


literature. The Association points out 


that technical graduates who apply will 
find the job both interesting and stimu 
lating and one which will keep them in 
touch with the latest developments. 


close 
Salaries for Examiners start at $4,345 
a year and it is possible to reach a salary 


of $7,570 within five and a half years. 
Engineers and scientists holding a college 
degree in engineering or applied science, 
or a degree with a major in chemistry or 
physies, or with certain combined eredits 
fields, are eligible for appoint 


Patent 


in these 
ment as Examiners, without ex 
amination, upon application to the Com 
Washington, D. C. 


r of Patents, 


missione 


“School Planning” To Coordinate 
Child Research by Many Sciences 


A new magazine, School Planning, edi 
torially devoted to building better schools, 
The new 


was announced in February. 


publication is described as an inter-pro 
fessional magazine dedicated to scientific 
School 


issued bi-monthly beginning June 1, ac 


school design. Planning will be 


eording to the announcement. 


Formation is underway of an inter- 
professional editorial board, headed by 
Dr. Darell Boyd consulting 
educationist, in Austin, Texas. Kenneth 


Wilson Hayden, Wilmette, IIL, journal 


Harmon, 


10A 


Ted Brown, 
In photo at left, Professor E. L. 


tion 
examine the 
Lamp Division, 


Detroit Edison 


ist, has been appointed publishing direc 
tor. 
Founder of the publication is 


Marshall Ziv, consultant to school 


new 
John 
equipment manufacturers and the Na 


tional Chemical & Manufacturing Co. 


Self-Employed Engineers, Architects 
Now Under Social Security 


Electrical Engineers and architects, in 


eluding consultants specializing in the 
field of illumination, are among the self 
employed groups brought under the old 
age and survivors insurance program as 
1955. Such 


according to 


coverage is 
Edward J. 
Sinder, district manager of the Midtown 


of January 1, 


compulsory, 


New York social security office. 
For many such professionals this will 
be their first step toward getting monthly 


fixtures. 
was program chairman. 
Auditorium, 


Fairchild, Section Chairman joins Mr. Brown in inspec- 
of display. 


At right. a group of members also 
Fred Ready, ef Detroit Edison. 
The meeting was held in the 


selves and dependents when they retire, 
and survivors insurance payments for 
of death. Engi 


architects are a substantial 


their families in case 
neers and 
part of the 100,000 self-employed profes 
sionals newly covered by the law 

An engineer or architect thus covered, 
whether sole owner of his business, or a 
parner, is required to make a report of 
net earnings and pay the social security 
tax on earnings for the first taxable year 
after 1954, Mr. Sinder said. The report 
and tax for social security purposes thus 
becomes due on earnings for 1955, and 
filed along with the Federal 
income tax return, which is due April 15, 


must be 


1956. 

The social security tax for any self- 
employed person in work now under the 
law is three per cent of net earnings. If 
net earnings were $400 or more in 1955, 
a report must be made and the tax paid. 


old-age insurance payments for them Continued on page 134) 
1.E.S. National Technical Conferences 
1956 — September 17-21 — Hotel Statler, Boston, Massachusetts 
1957 September 9-13 Biltmore Hotel, Atlanta, Georgia 
1958 —- August 17-22 — Royal York Hotel, Toronto, Ontario 


1959 — September 7-11 - 


Hotels Fairmount and Mark Hopkins, 


San Francisco, California 
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Fluorescent lighting equipment manufacturers First National Bank of Arlington, Virginia (8ranch). 

product is Lighting installation supervised by Barl C. Douglass, 

y the dependability of its silent partner .. . the 

fluorescent lamp ballast. That's why ADVANCE Chiat Bentsen, 

is preferred by leading manufacturers like Light- 

ing Products, Inc. of Highland Park, Illinois, who 

chose ADVANCE ballasts for their new ‘‘Thin- 

Lite’’ luminaire, shown in the above installation. 

The performance and dependability which AD- : 

VANCE fluorescent lamp ballasts provide have @ 


World's Largest Exclusive 
Manufacturer of 
Fluorescent Lamp Ballasts 2950 No. Western Ave. Chicago 18, Minois 


made ADVANCE the world's largest exclusive 
ballast manufacturer. 


Whether you manufacture, specify, install, use or 
maintain fluorescent lighting, your job will be 
easier if you make ADVANCE fluorescent lamp 
ballasts your silent partner. 


The Heart of the Lighting Industry 
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“Die Lux 


name 
UX -onautical and automotive die casting production techniques: 
to the lighting industry for STRENGTH * DURABILITY * APPEARANCE 


Write for your copies of the following PRES- 
COLITE literature: No. 9 (Recessed and Sur- 
face Fixtures), No. EX-1 (Exit Lights), No. Li-1 
(Louver Lights), No. HD-1 (Swivel Lights), No. 
AE-3 (Drawings and Specs.) 


The fixtures illustrated above, and many more too, employ “Dielux” die 
castings as on integral part of the unit. 1. No. WB-24 Wall Unit. 2. No. 1313- 
6630 Recessed. 3. No. 500 Ring Fixture. 4. A-14 Swivel Unit. 5. No. 8585 Hos- 
pital Light. 6. No. R-54 Exit Light. 7. No. 750 Recessed. 8. No. 99 Eyeball Unit. 


PRESCOLITE Mfg. Corp., Main Office, 2229-4th St. Berkeley 10, California + Factories: Berkeley, California + Neshaminy (Bucks County), Pennsylvania 
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ORGANIZATIONAL meeting of the Twin City Section’s Residence Lighting 
Forum, February 21. Above, at the head table: left to right, Mary Limberis, 
Home Lighting Advisor, Northern States Power Co.; L. E. “Duke” Johnson, 
past Section Chairman; Richard White, acting Chairman of the Forum; Cecil 
Branham, Section Chairman, and Mrs. Marianne Battig, acting Seeretary- 


Treasurer of the Forum. Photo below 
attended. 


(Continued from page 10A) 


For each minimum taxable amount re 
ported, a full year’s social security credit 
is obtained; where net earnings from 
self-employment are under $400, no so 
cial security credit can be granted. Credit 
for any calendar quarter in which $50 or 
more in wages subject to social security 
taxes is paid to an employee may be had, 
even in a year in which a person is self 
employed whether or not he realizes a net 
of $400. 

Net earnings up to $4200 in a year 
are credited to a social security account 
and the social security tax on earnings 
up to that amount must be paid. 

After a certain number of social se 
eurity credits have been earned, one be 
comes insured. How long this will take 
depends on date of birth (and if death 
oceurs before age 65, on date of death). 
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shows general view of the 56 who 


For further information as to these 
benefits, write, phone or visit the nearest 
social security district office. The ad 
dress is listed at local post offices or in 
the telephone book under “United States 
Government, Department of Health, Edu 
eation, and Welfare, Social Security Ad 


ministration.” 


IES General Secretary Attends 
Engineers Joint Council Meeting 


The IES was represented at the two 
day meeting of the Engineers Joint 
Council, January 26-27 in New York 
City, by General Secretary George J. 
Taylor. EJC is an association of eleven 
engineering societies or federations with 
a membership of over 200,000. Objee 


tives of the Council are (a) To advance 
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the general welfare of mankind through 
the available resources and creative 
ability of the engineering professions; 
b) To promote cooperation among the 
various branches of the engineering pro 
fession; (¢) To advance the science and 
profession of engineering; (d) To de 
velop sound publie policies respecting 
national and international affairs where 
in the enginering profession can be help 
ful through the services of the members 
of the engineering profession. 

I.E.S. is not currently a member of the 
Engineers Joint Council. 


Twin City Section Organizes 
Residence Lighting Forum 


The organizational meeting of the new 
Residence Lighting Forum in the Twin 
City Seetion of I.E.S., was held Febru 
ary 21 at the Northern States Power Co. 
lunch room. Of the 42 members joining 
the Forum at this meeting, there are 
four interest decorators, eleven utility 
lighting representatives, nineteen elee- 
trical contractors or wholesalers, five 
fixture representatives and three builders. 

Speakers at the meeting were Twin 
City Section Chairman Cecil Branham, 
who discussed “Why a Residence Light 
ing Forum,” and L. E. Johnson, past 
chairman, who spoke on “The Future of 
Residential Lighting.” discussion 
period of almost an hour, following these 
presentations, indicated the high interest 
obtained. 
Acting Chairman of the Forum is Rich 
ard White, Chairman of the Section’s 
Residence Lighting Committee. Mrs. 
Marianne Battig is acting Secretary 
Treasurer. Tom Earle, a member of the 
American Institute of Decorators, is 
publicity committee chairman. 

Future plans for this year include 
April and May meetings. 


Committee Personnel and 
National and Local Officers 


Listing of the personne! of I.E.S. 
Committees Standing, General, 
Task and Technical begins on 
page 23A of this issue. 

Officers of the Society and Local 
Representatives are listed begin 
ning on page 37A. 
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Operation 1.E.S. 


Headquarters Staff Responsibilities 


In last months edition we reviewed 
briefly the general operation and fune 
tion of the Society’s officers and com 
mittees (I.E., March 1956, p. 24A). To 
earry out the suggestions and recommen 
dations of these committees and of Coun- 
cil, a permanent staff is maintained at 
Headquarters, with whom lie the final 
responsibility of the operation. A _ de 
tailed analysis of all phases of the staff's 
work is hardly possible here, but a gen 
eral idea of their operation may be of 
interest. 

In the operation of the Society's af 
fairs there are four separate divisions at 
Headquarters. Each of these is under 
the separate supervision of a Senior Staff 


member. These “departments” are: 


General Office 
Technical Activities (Technical Director 
Editor 
Advertising and Sales 


Executive Secretary 


Publieations, Editorial 
Publications, 


(Advertising and Promotion Manager) 


The senior staff members having re 
sponsibility for these four activities co 
ordinate the overall operation, of course, 
by cooperation and frequent consultation. 
The accompanying chart illustrates the 
four-department setup. The lines con 
necting from one department to the next 
indieate the close tie between these de 
partments 

Each department has its own group of 
valuable assistants, also shown on the 
chart. As will be seen, the entire staff 
totals 18 people. Anyone aware of the 


vast amount of detail, correspondence, 


work would exceed our space here, but 
brie fly their duties cover: 
A. HINCKLEY Executive Secre- 
tary: 
Preparation of agenda, minutes and 
execution of actions taken by Council 
and Council Executive Committee. 
Correspondence, records and report of 
and for Council, Council Executive Com- 
mittee, Board of Examiners, Board of 
Fellows, Committee on Finance, Medal 
Award, Membership, Sustaining Mem 
bership, Activities, National 
Publie Relations 
Procedures and Poli 


Regional 
Techitical Conference, 
and Information, 
cies, Constitution and By-Laws, Board of 
Nomination, Committee of Tellers. All 
inquiries and correspondence on these 
subjects may be addressed to Dex Hinck 
ley at Headquarters. 

Assembly and editing of constituent 
parts of General Secretary’s annual re 
port, Guides, Manuals, 
Policies, Constitution and By-Laws. Du 


Procedures and 


plication, stock and distribution of these. 
National Technical Conference, finan- 
cial operation. 
Headquarters Retirement Pension Plan, 
all records and correspondence. 
Senior Staff coordination. 
Coordination of maintenance and im 
provement of Headquarters facilities 


Cc. L. Croven Technical Director: 


Works with technical committees to 
execute technical program. This includes 
attendance at technical committee meet- 
regarding policy, 


ings for consulting 


processing of I.E.S. reports as American 
Standards; consultation and lectures; 
follow-up with I.E.S. representatives to 
other organizations. 

Participates in I.E.S. Lighting Data 
Sheet Program, to certify that all repre- 
sent illustrations of good practice in 
accordance with Society reports; obtain 
related data and prepare text. 

Illuminating Engineering Research In- 
stitute, Secretary. 


Reprorp Editor: 


Responsible for publication and pro- 
duction of all I.E.S. publications. This 
ineludes the monthly magazine ILLUMI- 
NATING ENGINEERING (except advertising 
pages), Lighting Handbook, Data Sheets, 
Recommended Practices and Standards, 
Committee Reports, ete. For IE it also 
includes details of procuring suitable 
material, planning editorial programs, 
writing articles, editing contributed ma 
terial, rewriting contributed material 
where required. All correspondence re 
lated to the editorial phase of the Soci 
ety’s publications program may be ad 
dressed to Ruby Redford, and all manu 
scripts and other material submitted for 
possible publication should be sent to 
her. 

CLayTon E. ELLs Advertising and 
Promotion Manager: 

Responsible for advertising space sales 
for all I.E.8. publications: ILLUMINATING 
1.E.S8. Lighting Handbook. 

Advertising contracts and scheduling 
Advertising layout and publication. 

Publication Sales, in single copies and 
bulk, to members and non-members, in- 
eluding reprints of articles in IE, copies 
of American Standards and Recommended 


Practices, Committee Reports, Conference 


Preprints, ete. 
Non-member subscriptions to ILLUMI 


records, committee work, and publication relationship to other Society pronounce 

production and distribution omplishe d ments and reports, inte rehange of com- NATING Ent — 
at LE.S. Headquarters can well para mittee work. reviewing drafts of techni- Publieations Sales activities in Sec 


correspond 


tions and Chapters, including 


phrase Sir Winston and say 
ence with Publications Sales Representa- 


“never has a] committee reports. Consultation with 


so much been done by so few.” We are officers and committee chairmen on per- 


tives and appropriate officers, sales helps 
and suggestions for Section and Chapter 
meetings. All promotional activities in 
connection with this, including displays, 


quite proud of the working staff at So sonnel for committee membership. 


ciety Headquarters. Works with other technical organiza 
Specific responsibility of each of the tions to further the interests and prog- 
Senior Staff members may be of interest ress of illuminating engineering. This 


Full details of their Continued on page 16A) 


to the membership includes negotiating for joint activities; 


INCKLEY [Cees | | RUBY REDFORD] [CL CROUCH] 
ADVERTISING y EDITOR | TECH DIRECTOR j 


ASSISTANT LERK [ ASSISTANT SECRETARY 
| ADELAIDE PHILIBA | [EILEEN KENISTON] [BARBARA LAMSON] [ALICE STEVENS] 
| 
| 
SECRETARY | RECEPTION MEMBER - STOCK RM ] [__STENO [_STENO ] [SECRETARY [ASSISTANT | 
MURIEL MERRIFIO.D| | CLERK SHIP CLK CLERK KEEPERS _| [CAROL MARTIN] [MARIE BENNET) [JANET ANTHONY) [JOAN LEVINE! 
ANNE VALENTi) [NELLIE [DAN TUEBNER 


LUCILLE ARDIZZONE 


ILLUMINATING ENGINEERING 
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For 
assured accuracy of 


BEAM 
CONTROL 


and 
COLOR 


Various types and designs of signal lenses arranged for 
comporative examinations. 


APRIL 1956 


Checking the 
effect of 
elevated tempera- 
tures on the 
light-transmission 
of glass. 


TRANSMISSION We 
4 


These characteristics in varying degrees and com- 
binations are vitally important in applications of 
lighting and glassware. The knowledge and ability 
required to develop exact light distribution and 
color values takes years to obtain. Kopp offers 
you this technical background, plus highly-organ- 
ized manufacturing skills, modern production 
methods, and a rigid inspection procedure. Regard- 
less of whether your problem is simple or highly 
complex, our engineers will be glad to submit a 
design to do the job. 

We'll be happy to have you put us to the test— 
without obligation. 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 
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(Continued from page 144 the Technical Director and the Senior 


ce-President re ¢losel as “hi ‘ 
mailing pieces, space advertising, sales Vice-President are closely associated on 
letters technical operating aspects. The publi 
Bill cations program is carried out under the 
Silling and for advertising 
&B scope of the Publications Committee, but 


and publications sales. . 
Poumenseees : here too there is a close connection with 


Because of the strong tie between in national officers; the Junior Vice-Presi 
ternal and external operation of the So dent serves as an executive liaison for 
ciety, Senior Staff members generally publications matters. 
attend Council meetings. As indieated in Any Section or Chapter officer, or any 
last month’s chart, a close relationship member of the Society interested in fur- 
exists between their operations and cer ther details of the operation of the four 
tain National Officers. The Executive activities at Headquarters are invited to 
Seeretary, for instance, works closely write directly to any of the Senior Staff 
with the General Seeretary on the gen members. Grorce J. TAyiLor, General 
eral operations of the Society. Similarly, Secretary. 


= 
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JOINT meeting of the Western New York Section, LE.S. and the Niagara 
Frontier Electrical Contractors Association was held February 8 at the Broun- 
shidle Post, American Legion, Buffalo. Chairman W. E. Hayes conducts the 
meeting; Nate Pfeffer, Chairman of the Contractors group is at his right. 


MEMBERS of the Western New York Section discuss the evening’s topic, “A 

Look Ahead for Lighting,” by Berlon C. Cooper, Electrical Construction and 

Maintenance. Left to right are: John Tylee, Lee Menteer, William McCarthy, 
Richard Skarin, Leon Kiersz and Joseph Kellas. 
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Wiring Design Course 
Co-Sponsored by Pittsburgh Groups 


A series of twelve weekly meetings, 
which began February 27, co-sponsored 
by the Pittsburgh Section of LE.S. and 
the Electric League of Western Pennsyl 
vania, is covering the topic of Wiring 
Design. 

The two-hour classes, which are held 
at the Duquesne Light Co. Cafeteria, 
cover the following subjects: 


Electrical Fundamentals 
Electrical Formulas 

Wiring Codes 

Electrical Conductors 
Electrical Systems 

Parts of Wiring System 
Wiring Materials 

Designing the Lighting Wiring System 
( Residential Wiring 

10) Commercial Lighting Wiring 
(11) Industrial Wiring 

(12) Industrial Wiring, continued 


oe 


ABOUT PEOPLE 


Lighting Products, Ine., Highland 
Park, Ill., announces the election of Eric 
H. Church to the newly established posi- 
tion as vice-president in charge of pro 
duction. Mr. Church has been with Light- 
ing Products since July of last year. He 
was formerly associated, for 24 years, 
with Benjamin Eleetrie Mfg. Co. 


Charles R. Pritchard has been elected 
a vice-president of the General Electric 
Co. Mr. Pritchard was formerly presi 
dent and general manager of the General 
Electric Supply Co., a wholly-owned dis 
tributing organization which was merged 
into the parent company as a division in 
January. He will continue to serve as 


general manager of the division. 


Dr. Joseph Slepian, associate director 
of the Westinghouse Research Labora 
tories, has retired after 40 years of serv 
ice with Westinghouse. Dr. Slepian’s 
contributions in the field of electric power 
total more than 250 patents, including his 
work in the development of high-speed 
methods of extinguishing ares in electric 


power systems, 


Micro Balancing, Inc., Garden City 
"ark, N. Y., announces the appointment 
of Michael Dingman as sales manager 
to handle the company’s line of photo 
electrie street lighting controls. Mr. 
Dingman was formerly sales representa 


tive for Pfaff & Kendall. 


The appointment of Cornelius J. Kel- 
leher to New England district sales 
manager, fluorescent fixtures, has been 


(Continued on page 19A) 
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Standard Fixtures — Right out of the Catalog 
do this Interesting Lighting Job —by LITECONTROL 


This handsome interior is the Franklin County Trust Com- 
pany, Greenfield, Massachusetts. We think you'll agree that ARCHITECT: Howe, Prout & Ekman, Providence, R. |. 


the Litecontrol lighting makes an important contribution to ELECTRICAL CONTRACTOR: Edword Stotz, Inc, Riverside- 
Gill, Massachusetts. 
the pleasing appearance and we would like to tell you how it 


AREA: Public and Bank Working Sections, 
was accomplished — with standard Litecontrol fixtures. 


Holophane Controlenses* keep the brightness subdued 

while distributing the light efficiently. Supplementary incan- FIXTURES: Litecontrol No. 5128 recessed lens troffers with 
No. 5100-33 corner type and No. 5100-35 tee type 

descent lens boxes are used in the rectangles, at all corners, supplementary lens boxes in rectangle. 


and in the “‘tee’’ section where the fixture runs across the rec- INTENSITY: 50-60 footcandles average in service, 


tangle. Note how the lighting displays the murals to best ad- 0 


vantage — from top to bottom. 


We're specialists in supplying “the right light with the right ILI Is CON TIROIL 
fixture in the right place”. . . with a custom look at standard Stine ; 


KEEP UPKEEP DOWN 
offices or public buildings. LITECONTROL CORPORATION 


36 PLEASANT STREET. WATERTOWN 72. MASSACHUSETTS 


prices. Let us know your lighting requirements for stores, 


* Holophone Co.. Inc. 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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frctent 
mercury lamp meade 


High efficiency in mercury lighting! 
In the search for better light, Sylvania’s 
scientists have developed new phosphors 
that enable the Silver-White mercury 
lamp to produce 10 to 20 per cent more 
light than clear mercury lamps, 


Che new phosphor in this bulb actually 
adds light, where previous “color im- 
provements” subtracted from the light of 
the ordinary clear mercury lamp. The 
silver-white coating on this bulb diffuses 
and softens the tremendous light output. 
No other type of mercury lamp gives you 
so much light for your lighting dollar. 


LIGHTING + RADIO+ ELECTRONICS 
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Broad color balance! ¥ or the first time 
im mercury lighting you get radiation 
across the whole width of the color 
spectrum. 

Lighting costs are reduced! The 
400-wartt Silver-White mercury lamp 
gives on the average 7 times the burning 
hours of life as compared with incandes- 
cent of the same wattage. 

Sylvania’s Silver-White mercury 
lamps are now available in ratings of: 
100-watt, 175-watt and two 400-wartt 
types. They cost no more than other 
color-corrected mercury lamps of the 


Same Wattace. Sily er-W hite gives : “Wy 
vou brilliant, high ethciency lighting in 
the factory, service station, parking lor, 
and in street and highway lighting. 

Our commercial engineering depart- 
ment will be glad to help you with your 
specia! application or installation prob- 
lems. For complete technical data write 
directly to: 

SYLVANIA ELecrric Propucts INC. 
Lighting Division, Salem, Mass. 
In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Building, 
St. Catherine Street, Montreal, P. Q. 


SYLVANIA’ 


... fastest growing name in sight , 


*TELEVISION+ ATOMIC ENERGY 
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(Continued from page 16A) 


announced by Sylvania Eleectrie Products 
Ine., with offices at Loring Avenue in 
Salem, Mass. Mr. Kelleher joined Syl 
vania in 1944 and most recently has been 
assistant New England sales manager 


for lighting. 


George S. Siegrist has been appointed 
vice-president of the Abolite Lighting 
Division of The Jones Metal Products 
Co., West Lafayette, Ohio. For the past 
two years Mr. Siegrist has been sales 
manager of Abolite, and prior to joining 
the company was associated with United 


Air Lines and Warner and Swasey Co. 


North American Electrie Lamp Co., St. 
Louis, Mo., announces new stockholders 
and officers of the company. These are: 
President and Treasurer, Louis Lander; 
Vice-President, Edna Lander; Secre 
tary, H. N. Adelstein. These officers now 
own all the outstanding shares of the 


company. 


Sylvania Eleetrie Products Ine. an 
nounces the appointment of Maurice V. 
Odquist as director of new product sales, 
to work with the company’s research 
laboratories and ten operating divisions 
in the creation, development and promo 
tion of new products. Before joining 
Sylvania, Mr. Odquist was, most recently, 
a Vice-President and Director of C & C 
Super Corp., New York City. 


The General Electric Research Labora 
tory’s new European office now announces 
its permanent address at Pelikanstrasse 
37, Zurich 1, Switzerland, with Dr. 
George J. Szasz as G-E’s first scientific 
representative aboard. Now in Europe 
assisting Dr. Szasz in establishing the 
Zurich office is Victor H. Fraenckel, the 


Research Laboratory’s consultant on 
scientific relations and director of the 
program under which the European liai 


son activity is being conducted. 


William F. MeChesney been 
named Technical Assistant at Interna 
tional Business Machines Corp.’s Air 
borne Computer Laboratories. Mr. Me 
Chesney was formerly Illumination Engi 
neer in Plant Engineering and Mainte 
nance for IBM. 


The appointment of Elliot M. Nesvig 
as General Sales Manager has been an 
nounced by Jefferson Electric Co., Bell- 
wood, Ill. Mr. Nesvig was formerly with 


the General Eleetrie Co. 


“Standard” Available for 
Magnetic Recorded Film 


A 400-eyecle magnetic signal level test 
film, providing a reference for the level 
of magnetically recorded signal, is now 
available from the Society of Motion 
Picture and Television Engineers. This 
film will be used by the 16-mm equipment 
and sound recording industry as a basis 
for determining amplification, for fre- 
queney response calibration and for over 
all system evaluation of 16-mm magnetic 
recorders and reproducers. 

The film is an original recording made 
on equipment of known good perform 
anee and calibrated against a “primary 
standard” sample produced by Frank H. 
Comerci, Robert Sehwartz and Sheldon I. 
Wilpon in a research project for the 
Navy. It adheres to specifications de 
fined by SMPTE’s Magnetic Reeording 
Subeommittee under the chairmanship of 
E. W. D’Arey. 


Region 


Pacific Northwest 


Inter-Mountain 


Great Lakes 


Midwestern 


Canadian 


East Central 


1956 Regional Conferences 


Place Date 
Spokane, Washington 
Davenport Hotel 
Salt Lake City, Utah 
Utah Hotel 
Toledo, Ohio May 7-8 
Commodore Perry Hotel 
Indianapolis, Indiana 
Severin Hotel 
Quebec, Quebec May 17-18 
Chateau Frontenac 
Washington, D. C. May 24-25 
Shoreham Hotel 


April 19-21 


April 26-28 


May 10-11 


APRIL 1956 


The track is 200 mils wide, recorded on 
the non perforated edge of full-width 
coated film. The surface induction of 
the recorded signal is approximately 5 db 
below the maximum level obtainable at 
saturation of the type of magnetic coated 
film used. Nominal value of surface 
induction is 10.5 Gauss rms; average 
variation of the surface induction over 
the length of the film is + 0.5. 

The film is available from SMPTE, 55 
West 42nd St., New York 36, in lengths 
of 100 feet at $20.00, not ineluding the 
New York City Sales Tax. 


NEW MEMBERS 


At the meeting of the I.E.S. Council 
Executive Committee, held in New York, 
N. Y. on March 8, 1956, the following 
were elected to membership. Names 
marked are transfers from Associate 


Member grade. 


ALABAMA SECTION 
Associate Members 
Claxton, N. E., Alabama Power Co., Birming- 
ham, Ala. 
Loeb, Ralph, Jr., Sherlock, Smith & Adams, 
Montgomery, Ala. 
Montgomery, M. ¢ 
caloosa, Ala. 


Cole Supply Co. Inc., Tus- 


ARIZONA SECTION 
Associate Members: 
tradfield, Miss Dorothy M., Arizona Public 
Phoenix, Ariz 
Arizona Public Service Co., 


Service Co., 
Kruger, Ruth D., 
Phoenix, Ariz 


BLUENOSE CHAPTER 

issociate Members: 

Bell, A. K., Summerside Light & Power, Sam- 
merside, P.E.1 

Dunphy, G. H., Canadian General Electric Co. 
Ltd., Halifax, N. 8. 

Oakley, J. P., Donald C. Keddy, Ltd., Hali- 
fax, N. S 


COLUMBIA SECTION 
issociate Member: 
Sambad, Myron, Hume & Rumble Ltd., Van- 
B.C. 


couver, 


ILLINOIS CHAPTER 


CENTRAL 
Member 
Tometich, W. H., Central Iinois Light Co., 
Pekin, Ill 
CENTRAL NEW YORK SECTION 
Vember: 
*Haney, J. S., Crouse Hinds Co., Syracuse, 
issociate Members: 
Buttimer, L. E., 
Corp., Utiea, N. Y 
Gaines, J. S.. Niagara Mohawk Power Corp., 
Oneida, N. Y¥ 
Morette, M. C., Niagara Mohawk Power Corp., 
Utica, N. Y. 
Morris, B. J., Niagara Mohawk Power Corp., 


Niagara Mohawk Power 


Utiea, N. Y. 
Niesen, J. R., General Electric Co., Syracuse, 
N. ¥ 


Reid, J. H Niagara Mohawk Power Corp., 
Cortland, N. Y. 
CENTRAL OKLAHOMA CHAPTER 
Associate Members 


Foster, Stanley, Lightolier Co., Jersey City, 


Hughes A. C., Graybar Electric Co., Oklahoma 
City, Okla. 
(Continued on page 48A) 
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incandescent lighting 
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Designers of incandescent lighting for modern offices and executive suites 
amco I ens have discovered a new tool, the Art Metal AMCOLENS. The AMCOLENS 

makes it possible to design incomparable efficiency as well as contemporary 
e beauty into lighting systems. Installed in Art Metal recessed eliptisquares, 
! n AMCOLENS builds prestige among customers and employees. For dramatic, 
advanced lighting for conference rooms, lobbies, alcoves, reception rooms, 
lounges, offices and laboratories, AMCOLENSES are your contemporary 


in d U stry keys to better lighting designs. 


for OFFICES — TYPES of recessed ELIPTISQUARES 


AMCOLENS creates a cheerful office environment 
where employees enjoy working. Warm, colorful 
light is multiplied and directed to desks and cabinets 
by clear glass prisms, the most exact means known 
to science for controlling the direction of light. 


for CONFERENCE ROOMS 


Recessed Flush Eliptisquare— Four eliptisquare sizes accom- 
modate 6%”, 8%”, 10%” and 12” AMCOLENSES. The elip- 
tisquare reflector multiplies light output. 


shadowless illumination and blend with the overall ¥ Deep Eliptisquare—Three sizes utilize 814”, 10%” and 12 
color scheme. AMCOLENSES. 


for LOBBIES 


Two Light Eliptisquare— Accommodates one 9%” x 16%” 
AMCOLENS which incorporates two symmetric lens ele- 
; , ments each with its own lamp and eliptisquare reflector. All 
The rich subtle effect of the two-light deep |  eliptisquare units have separate hinged doors which rotate 
AMCOLENS enhances the decor of any business i open on two spring pin hinges. 

gathering place. In terms of lighting efficiency and 

practicality, clear prismatic AMCOLENS has no 


equal. 


AMCOLENSES ARE ANOTHER éghting Flesearch DEVELOPMENT OF ART METAL 


THE ART METAL COMPANY 


CLEVELAND 3, OHIO 
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- 
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liversal al Ballasts” 
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compe quay tne of Reside, 


o Request our Catalog UMC-7-55 for helpful procurement data, 
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COMMITTEES 
1955-1956 


All committees are appointed by the President 


subject to approval of the Council and, except 
as provided in the Constitution, terminate at 
the time of the first Council Meeing each 
adtiinistration, in the month of October. The 
scope of each committee is indicated 

R. F. Hartenstein, President, ex-officio member 
of all committees 


STANDING COMMITTEES 


BOARD OF FELLOWS — To evaluate the eligi 
bility of candidates for transfer to grade of 
Feliow according to procedures approved by 
the Couneil. 


W V. C. Foulks, Chairman, Curtis Lighting 
Ine 6135 W. 65th St., Chicago 38, 1 
R. M. Evans R. M. Love 
8S. G. Hibben Roy A. Palmer 
George E.. Shoemaker 


COUNCIL EXECUTIVE —To conduct the affairs 


of the Society between Council meetings 


R. F. Uartenstein, Chairmar Ohio Edison 
Company. Akron &, 

K. M. Reid G. J. Taylor 

J. 8. Schuchert M. N. Waterman 


FINANCE — To have direct supervision of the 
financial affairs of the Society and to present 
to the Council an annual report on its financial 
condition. To make recommendations to the 
Council as to the investment of moneys and 
upon all specific appropriations. To prepare 
and submit for approval of Council not later 
than the October meeting a budget of income 
and expense for the ensuing fiscal year. 


Ww W sooth Chairman Genera Electric 
Supply Cory 260 Boston Ave Bridgeport 8&8, 
Conn 

Cc. C. Keller J. Schuchert, ex-officic 
W. P. Lowell, Jr R. M. Zabel 


GENERAL BOARD OF EXAMINERS—To inves 
tigate the qualifications of all applicants for 
admission to membership; to elect or reject 
applicants for the grade of Associate Member 
and Student Member, to report such action to 
the Council; and to make recommendation to 
the Council regarding applications for transfer 
or election to the grade of Member and for 
transfer to the grade of Member Emeritus 
Svend W. Bruun, Chairman, Rambusch Dee 
orating Co. 40 W. 15th St New York 11 
N. Y. 

H. E. D' Andrade Ralph MacVean 


MEDAL AWARD—To evaluate the eligibility of 
candidates for award of the I.E.S. Medal ac- 
cording to procedures approved by the Council. 
Ward Harrison, Chairman, 23475 Stanford 
Road, Cleveland 22, Ohio 


Berlon Cooper D. M. Jones 
G. F. Dean A. H. Manwaring 
©. H. Goddard FE. M. Strong 
B. J. Jensen L. E. Tayler 


PAPERS — To procure, review and approve all 
technical papers and discussions thereof. for 
presentation before National Conferences of 
the Society. 

H. F. Davidson, Chairman Hydro-Electri« 
Power Commission of Ontario, 620 University 
Ave., Toronto, Ont., Canada. 
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COMMITTEES 


PUBLIC 


ences 
ommn 


cation responsibility only 


management of the pul 


iward W. Bues 


Subcommittee on Publication Sales 


Brooks 
pany, 911 Locust St., St. 


SECTION AND CHAPTER REPRESENTATIVES 
Geo. T. Anderson, Jr. 
Edmund F. Bailer 
James Bale 
Balogh 
Maurice Barry 
P 


tM 


Homer Locke 


Reed 


Alex Springs 


Robert Uhl 


Bernard Boylan 
A. Capella 

Carlson F. C. Winkler, Chairman, Westinghouse Elec 
Robert Chambers tric Corp., 1216 W. 58th St., 
C. O. Christensen Ohio. 


J. M. Clark S 
Sell Floyd Covington, J G.E 
ysper Charles Edwards ©. K 
Wright Versal W. Furey Norman Pattee 
(+, R. Geddic Me.ril 
Robert Godemar r.W 
responsible for the | or ‘ 
and approval of all mate \r. A. Haisl “hs 
lications of the Society other Rov E. Hall : 
_ by the apers sel M. Hawkes 
1. W. Henschel kK. 
their discussions and Ray H. Hiller Male 
for which it will have publi 
also be respon Lest Johnson Grace 
and business 
t. D. Madden Nick St 
jyuesne Light R. C. Ladoucer s. J. Su 
19, Pa Fred Leffler John Ter 
orris H. V. Loutitt Arthur Tylor 
kK. E. Madigan Milton Ver 
Geoffrey J. Marshall Kdwa 
W. F. MceElmon Jack Wells 
W. P. MePherson R.E 
sind H. 1. Mosley William Wingla: 
V. Manser R. E. Wozniak 
Morris 
attersor Subcommittee on Technical Data Sheets 
J. A. Schneller, Chairmar Lig 
It 1549 Park Ave., W. Higl 
REPRESENTATIVES George T. Anderson. Jr.. Vice-C} 
Johnson lely Electric 1015 Chestr 
Kuzniar delphia, Pa 
Lel i SECTION AND CHAPTER REPRESENTATIN\ 
r. Anderson, Jr tieorg 
MacKinney 
n Armour BE. 
Matthies > 
IR. Bak 
Battaille k.D 
. W. P. Beazley Gordon MeDor 
Mosley 
} W. ©. Benjamin H.G 
C. D. Bell L. A. Matthies 
e ting 
~ W. J. Beran W. J. McCarthy 
rke 
‘ 4 Albert D. Blue Hi. D. Mosley 


Ransford 


Imer Brigham L. L 
J. Riley 
Rohrbact H. Bronner 
Harrison Burrall R.A 
L. Ralph Bush Randall H 
— Francis K. Connell Ralph M 
a Floyd Covington, Jr. T. M 
Y. Tao 
Tin Paul Davis Don 
les T aaa Fred Dunn D. N. Schneider 
R. Duquette Don Shanks 


White, Jr W. Edwards JI.L 
R. H. Fell Louis 
Subcommittee on Changes and Improvements W. J, Flynn Nick Stuffer 
J. M. Foreman, Jr. s.J 
he General Electric Cc Eugene N. Frost Jess D 
sess Eugene F. Henn John B. Thompson 
Subcommittee on Editorial Content M. G. Herbert Neil Thompson 
R. C. Holeombe Dale Watt 
Hydro-Klectri: W. B. Kennedy Marvin Westrick 
Power Commission of Ontario, 620 University W. T. Kimery Cc. W. Whitmore 
Ave Norman Kridel C. Q. Wiggins 
Westinghouse Chester Kuzniar William C 
Electric A. G. Zitelli 
E Lowry 
B.S. Benson Sell Subcommittee on Home Lighting Data Sheets 
J A. Trosper Aileen Page, Chairman, General 
B.F Wright Nela Park, Cleveland 12, Ohio. 


Art Metal Com 
Louis 1, Missouri 


classifications and financial 


Committee Personnel for 1955-1956 


Edmond B. Bradford D. 8. Nicol 


Donald W. Edmundson Franklin Shaw 


GENERAL COMMITTEES 


ADVANCE PLANNING—To study the operation, 
program. publication activities. 
structure with a 
view of its immediate and long-range objectives 
and to make recommendations to Council. 


E. Barbrow 
B.S. Benson, Jr 
F. Greene 
S. K. Guth 
A NS - 
procurement, re 
rial for the pu =) 
than technical 5 id 
Committee for 
e tee 
specific except 
J. Schuchert 
Co., 435 Sixth 
Bro« Chassaing 4 
H. F. Davidson 
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W. Dale Crites 
G. E. Davidson 
kK. R. Dean 
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Rebert Frank N 
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Rohert Godemann 
} tionva (rec 
S. Gerdon ison 
Roy Hallman 
M. L. Harkey Fr 
Maurice Barry Ch 
K 
Pag" 
23A 
‘ 


G. W. Beals Glenn LE. Parks 

A. H. Clarke E. M. Strong 

B. J. Jensen L. C. Twichell 

W. P. Lowell, Jr. 1. F. Whitehead. Jr 


R. M. Zabel 


ADVISORY BOARD TO THE PRESIDENT — To 
examine the organizatior accomplishments 
and assignments of committees and prepare 
not later than July Ist of each year a pro 
list of committees and personne and 
ute costs and benefits present and 
Society services 
Waterman, Chairman, Westinghouse 


Bloomfield, N. J 


Electric Corp 


G. W. Beals D. M. Jones 
Cc. L. Crouch K. M. Reid 
A. D. Hinckley Winkler 


ALLIED ARTS — To encourage and assist local 


competitions in allied arts, in cooperation with 


technical committees and interested local 
groups 

Karl A Staley Chairman. General Electrix 
Co., Nela Park, Cleveland 12, Ohio 


C. A. Atherton Kenneth Parsons 


Douglas H. Baker R. Cc. Putnan 
Robert W. Brown Frank G. Reed 
T. J. Killian W.D. Riddle 
Malcolm E. Lien John A. Russell 


Onnie Mankk Laurence Schmeckebier 
Joseph McCullough G. E. Shoemaker 


Eldon Winkler 


BOARD OF NOMINATION—To prepare a 
nomination ticket containing the names of 
those who are deemed best suited to serve as 
officers and directors in positions to be filled 
at the ensuing election 


E. M. Strong, Chairman, Cornell University 
Ithaca, N. Y 
DD. M. Jones \. H. Manwaring 


REGIONATI 
REPRESENTATIVE ALTERNATE 
Joseph Thomas G. F. Dean 


Nelson C, Warner G. W. Wagner 
W. A. Stannard John E. Dawson 
James R. Chambers B. 8S. Benson. Jr 
Cc. W. MeCormick B. J. Jenser 
Blair E. Plowman - - 

J.D. Mitchell G. L. Morris 

J. G. Felton, Jr J.D. Whitnell 


J.D. Whitnell - 


CONSTITUTION AND BY-LAWS — To prepare 


for Council proposed amendments to the Con 
etitution 

G. F. Dean, Chairman, Toronto Hydro Electric 
Systen 14 Carlton St., Toronto, Ont., Canada 
Arvid S. Almrvde R.G. Slauer 


J. B. Browder Walter Sturrock 
COORDINATING COMMITTEE FOR DEFENSE— 
To ontact various Government Agencies or 
National Security suggesting 

in specific projects 


erned 


operation and participation 


as an aid to solution of their prob! 

mending the placement of lighting study pro 
ects in present committees or the appointment 
of study project committees to the Society 


President and to expedite such study projects 


and cuide accepted reports into proper Gove n 


ment channels 


4. F. Wakefield. Co-Chairman, The Wakefield 
Company, Vermilion, Ohio 

J. W. Bateman, Co-Chairman, Canadian Gen 
eral Electric Ce Toronto, Ont 

H. R. Blackwell Cc. L. Crouch 

R. B. Brown, Jr K. VM. Reid 

P. Cleaver John 8. Wals! 


M.N. Watermat 


HISTORICAL — To assemble and make avail 
able for current reference and to prepare in 
durable form for posterity, such 
printed memorabilia, photo- 
graphs, voice records, museum specimens and 
allied items as may be judged worthy of com- 
ontinuing digest of the record of the 


suitable and 
historivral facts 


posing a 
Society's history 
S. G. Hibben 
Montclair, New Jersey 


Chairman 


R. B. Burton, Sr C. A. B. Halvorson 
Julius Daniels H. L. Logan 
Leo Dolkart 1. L. Stair 


G. H. Stickney 


LIGHTING SERVICE —To stimulate and pro- 
mote the discussion and practical application 


24A 


of lighting recommendations and to conduct e 
Lighting Service Forum in connection with the 
National Technical Conference. 
L. E. Taylor, Chairman, The Detroit Edison 
Co.. 2000 Second Ave., Detroit 26, Michigan 
Roy Dahlin T. C. Sargent 
R. C. Paslay J. E. Sweatte 

Joseph Thomas 


MEMBERSHIP — To develop plans and super- 
vise the operation of the individual member- 
ship activity of the Society 

W. A. Stannard, Chairman, Consumers Power 
Co.. 212 W. Michigan Ave., Jackscon, Mich 
Fred Arady W. J. Montabone 

Francis Clarke G. L. Morris 

J. 8. Frizzell Charles Selby 


REGIONAL REPRESENTATIVES 


William M. Coffey 
E. S. Goldman F 


Sam Rutledge 


Earl Webb 


SBOTION AND CHAPTER REPRESENTATIVES 
William Addison Jack W. Lowder 
H. W. Ahlstrom L. W. MacKenzie 
James Albertson R. FE. MeCulloct 
F. L. G. Askwith Jay Meara 
E. Fred Bahls Edwin Miller 
Ford Bates B. J. Monaghan 
Theodore W. Beadle Thomas Moulton 
Walter Beek M. J. Myers 
Edward A. Brown Floyd Owen 
Stanley L. Burnham Emmet Parkerson, Jr 
Robert Caryl Jack F. Parsons 
FE. J. Copland Robert C. Pilcher 
L. ©. Crabtree Earl Pond, Jr 


V. W. Diak Elmer Prag 
Roland B. Dygert M. E. Price 
Ora E. Fleischer A. S. Raffel 
J. 8. Frizzell I. Newton Raney 
Marcus Gilbert R. Rosteck 


Frank M. Reis 
David Russell 
Lester S. Scheinuk 


Hugh X. Sheeter 


G. W. Greene, Jr 
Glenn Grier 

D. G. Hallmark 
Clifford D. Ham 


G. A. Hays L. 8. Smith 

Paul H. Hildebrand T. W. Smith 

R. E. Hixon E. D. Stevens 

W.. Holtsinger A. H. Stevenson, J 
Stanley FE. Howatt John Terence 
Robert E. Jones C. M. Thompson 
Murray Kincade H. B. Turner 
Joseph F. Korba R. F. Vandenhoon 
A. J. Kurtzon A.D. Wallace 
Emile Landriault M. R. Weiman 


Richard S. Wissoker 
P. J. Lepore Jack C. Wright 
Howard Long 0. Reynolds Young 


Georges Langlais 


NATIONAL TECHNICAL CONFERENCE — To 
be completely responsible, subject to the ap- 
proval of Council, for the general coordination 
of all conference activities, for selecting and 
recommending time and place for review of the 
plans and budgets of the National Technical 
Conference Executive Committee and in co- 
operation with the Papers Committee for the 
satisfactory time allocation for the Technical 
Papers sessions according to Procedures and 
Policies as adopted by Council 

J. C. Forbes, Chairman, General Electric Co 
Nela Park, Cleveland 12. Ohio 


Cc. L. Amick C.N. Laupp 

W. W. Booth MeCormick 
J.B. Browder J.D. Mitchell 

R. B. Brown, Jr John Ruffatto 

H. F. Davidson Shotwell 
Clare K. Fulton L. E. Tayler 


A. D. Hinckley Joseph Thomas 


1956 Conference Committee 


R. B. Brown, Jr.. Chairman, Boston Edison 
Co 19 Boylston St toston 12, Mass 
R. G. Slauer R. F. Townsend 
N. E. Ticehurst F. J. Vorlander 


R. W. Wilson 


PROCEDURES AND POLICIES—To study prob- 
lems of Society procedure and policy referred 
to the Committee by Council, and to formulate 
recommendations to Council for the statement, 
revision, or clarification of these procedures 
and policies consistent with the Constitution 
and By-Laws of the Society 


G. W. Beals, Chairman, The Miller Co., Meri- 
den, Conn. 

Brooks Chassaing W. A. Stannard 

G. F. Dean L. C. Twichell 


J. 8. Walsh 
F. 0. Winkler 


C. C. Shotwell 


Committee Personnel for 1955-1956 


YUBLIC RELATIONS AND INFORMATION — 
To prepare and disseminate information about 
programs, ob- 
jectives and policies of the Society and about 
the place of illuminating engineering in mod- 
ern society; to formulate and submit public 
relations policies and plans for the Society. 


the activities, accomplishments 


J. F. Whitehead, Jr.. Chairman, Day-Brite 
Lighting Inc., 5411 Bulwer Ave., St. Louis 7, 
Mo. 

W. L. Byrne F. E. Guth 

A. H. Clarke S. H. Hazleton 

B. C. Cooper R. M. Johannesen 

W. A. Dalrymple W. A. Stannard 


SECTION AND CHAPTER REPRESENTATIVES 


W. P. Ackendorf Karl M. Joens 

P. K. Allen James C. Johnson 
R. E. Ballard A. A. Jones 

F. E. Bischofberger W. R. Kaiser 

J. E. Bright Joseph F. Korba 

D. Brooks C. H. Kyle 

L. Ralph Bush Emile Landriault 
W. G. Campbell Homer Locke 

A. G. Caplan Edward R. Manning 


A. V. Carlson Cc. W. MeFee 

J. EB. Carr H. L. MeMasters 
J. Chassaing J.H. Mills 

R. B. Chipman, Jr. Jay Meara 

E. N. Christofferson C. L. Peckham 

Clardy G. E. Parks 
Clifford Crookes A. P. Pugliese 

E. H. Davis S. W. Purdum 

L. R. Davis G. E. Ransford 
G. E. Dolan J. M. Russell 
Robert Frank W. M. Savoy 
J._R. Puller Grace C. Schoeni 
R. C. Gryder G. J. Segel 

G. T. Gallagher M. G. Sifford 

R. E. Hallman W. R. Simpson 
Brian Hanson F.G. Smith 

M. L. Harkey Harold Speir 

P. Haughland J. W. Van Alstyne 


Edward Watt 

J. A. Watt 

G. A. Watters 

R. E. Wingfield 
William Winglar 


M. G. Herbert 
H. G. Hrivnatz 
J. Hughes 

James H. Hull 


REGIONAL ACTIVITIES—To represent the 
respective Regions before the Council and to 
keep the Council informed regarding the af- 
fairs of the Regions. To stimulate Society 
activities, to encourage joint meetings of Sec- 
tions and Chapters including Regional Con- 
ferences within the respective Regions and to 
promote the expansion of the Society. 

K. M. Reid, Chairman, General Electric Co., 
Nela Park, Cleveland 12, Ohio 

James R. Chambers Blair E, Plowman 
John G. Felton, Jr. A. C. Sangster 

Dan M. Finch Joseph Thomas 

Cc. W. MeCormick Nelson C. Warner 

J. Dixon Mitchell J.D. Whitnell 

Southern Region, Assistant to Regional Vice 
President, George L. Morris 


RESIDENCE LIGHTING FORUMS —To stimu- 
late and assist the Residence Lighting Forums 
of the Society and to encourage the formation 
of additional Forums. To conduct a Residence 
Lighting Forum in connection with the Na- 
tional Technical Conference. 

Ruth Morris Georgia Power Com- 
pany, P. O Atlanta, 1, Georgia. 
Lillian Eddy Buford Martin 

Eve Freyer Elizabeth Parker 
Katharine Goodall Jan Reynolds 

Evelyn Hansen Harry FE. Robbins 
Robert J. Lee Virginia Skinner 


Chairman 
tox 1719 


SUSTAINING MEMBERSHIP—To develop plans 
and supervise the operation of the Sustaining 
Membership activity in the Seciety according 
to the Procedures and Policies adopted by 
Council 

Fred E. Guth, Chairman, The Edwin F. Guth 
Co., 2615 Washington Ave., St. Louis 3, Mo. 
Brooks Chassaing C. C. Shotwell 


G. JI. Taylor 
SRCTION AND CHAPTER EPRESENTATIVES 
J.W. Bigley 8. L. Burnham 
Lloyd Boyles H. E. Carney 
Cc. H. Branham Francis Clark 
J. B. Browder Sol Cohn 
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Section of the executive offices White Motor Co., Cleveland, Ohio. Architect, Dalton- 
Dalton & Associates. Contracting electrical engineer, Anton Eichmuller. Electrical 
contractor, Hatfield Electric. “Lucite” extruded by The Southern Plastics Co., Colum- 
bia, South Corolina. Recessed luminaires by The Wakefield Co., Vermilion, Ohio. 


with diffusing panels of Du Pont LUCITE” 


The new offices of the White Motor Company in Cleveland have 
been designed to combine high functional efficiency with unusual 
attractiveness. As far as lighting is concerned, diffusing panels 
of “Lucite” play an important role in this “dual-purpose” design. 

Diffusing panels of extruded “Lucite” acrylic resin transmit 
optimum light without specular glare or shadow. They are strong, 
durable, free from discoloration, and dimensionally stable. In- 
stallation is a simple matter. Panels of “Lucite” are light in 
weight and easy to handle. 

Extruded “Lucite” can be formed readily into desired shapes 
and is available in a wide range of transparent and translucent 
colors. For further information on how you can incorporate 
“Lucite” into your lighting designs write to E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, Room 284, 
Du Pont Building, Wilmington 98, Delaware. 


u 5 Pat OF 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


> 
ai 
¥ 
Quality Controlled 
This “Quality Controlled” label moy 
be ysed only bY qvolified extruders 
of Dv Pont Lucite” acrylic resin. 
assures the Jighting industry that the 
extruded moteriol conforms to stand- 
pe ards for low shrinkoge and yniform 7 
caliper established by E. du Pont 
de Nemours Co. (Ine-)- 
— 
i). poe 
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P. F. Cratin Erie Nylund 

J. Crevaase J. Orr, Jr 
Dale Crites Roy A. Palmer 
H. C. Devine, Jr Emory Pardun 
T. F. Dohogne R. C. Paslay 

L. FE. Doray C. A. Patterson 
Collin Finney G. C. Robinson 
C. F. Ford Louis Rosenstein 
W.L. Friend B. M. Rottman 
Marcus 8. Gilbert T. M. Salisbury 
E. 8. Goldman Gilles Sarault 


John E. Gornet C. A. Scheyer 
Arnold Haltrecht D. A. Schisler 
Rebert J. Hanbury R. J. Schulte 

M. B. Hastings W. B. Shenk 

H. Holliday Gene Smith 

W. F. Holtsinger P. W. Smith 

E. W. Hubbs W. B. Southerlin 


John Terence 
J. W. Thorpe 


R. G. Lachapelle 
G. M. Hooks 


J. H. Hall W. A. Toly 

Arthur Keeler L. C. Twichell 
W.J. Lind R. F. Vanden Boom 
L. H. Linwemann M. A. Veeck 

G. L. Morris G. W. Wagner 
W.C. Mutechler T. C. Wier 


F. E. Webb 
John W. Young 


C. P. Newbraugh 


TRUSTEES, 1.6.5. HEADQUARTERS 
RETIREMENT PENSION PLAN 


a H Manwaring, Chairman, Philadelphia 
Electrical & Mfg. Co., 1228 N. Silat St.. Phila 
delphia 21, Pa 
W. W. Booth D. M. Jones 

J. 8. Schuchert 
TASK COMMITTEES 
GOLDEN ANNIVERSARY 
R. G. Shaver, Chaiman, Sylvania Ele tric 
Producta Ine Salem, Mass 
Berlon C. Cooper Julius Daniels 


8. G. Hibben Kirk M. Reid 


HEADQUARTERS PLANNING —To study and 


recommend to Couns plans for Headquarters 
location and space requirements both short 
rance 1955 approx. 1959 ind long-range 
(approx 1960-197! taking nto account 


prospective needs of Headquarters personnel 
George J. Taylor, Chairman, Day Brite Light 
ing Ir 161 E. 42nd St.. New York 17. N.¥ 
Cc. C. Keller K. M. Reid 

M.N. Waterman 


LES..U. S PUBLIC HEALTH SERVICE — To 
outline « method of making a survey of the 
visual fa tors of the working environment and 
the workers’ vision and evaluating the findings 
in terms of comfort and effectiveness 
and eye health 


J. F. Parsons 


visual 


Chairman, Niagara Mohawk 


Power Corp., Ele trie Bldg., Buffalo 3, N Y 
B. 8. Benson, Jr Henry N. Dowle 

Mra. Tulla Brocard Neal Jacobus 

L. J. Cahill A. L.. Kover 

George Clayton R. P. Teele 


TASK COMMITTEE ON SOCIETY DUES 
D. M Lighting of 
Canada 


Jones Chairman Curtis 


Montreal, Que 


TECHNICAL COMMITTEES 


AVIATION — To «study the application of light 
and lighting to the spaces and functions in- 
volved in the operation of air: raft 

¢ Miller. Chairman. General Electric Co.. 
Nela Park, Cleve nd 2 Ohio 


H.J.¢ Pearson, Vice Chairman. 1619 Sunken 
Road, Fredericksburg. W Va 

P. H. Greenlee. Secretary, Grimes Mfg. Co.., 
Urbana. Ohio 

J F Angie \ le 

F.C. Ashe R. E. Madigar 

F. B. Brady \. L. Morse 

F.C. Breckenridee W. A. Pe 

H. A. Cramer T. H. Projector 

R. EF. Dahlin L. C, Simpson 

C. A. Douglas R.G. Slaner 

I. F. Fagin R. J. Stephany 

W.C. Fisher 1. C. Vipond 

G. M. Kevern Martin Warskow 

M. K. Laufer 4. B. Winters 
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CIVIL DEFENSE — To appraise and report on 
special lighting problems connected with emer- 
military operations that directly involve 


gency 
civilian defense and protection, such as equip 
ment for bomb shelters, special street and 


vehicular lighting, mobile self-contained light- 
ing facilities for use in bombed areas, and 
emergency lighting devices and visual aids to 
movement in the event of power failure. 

J. C. Forbes, Co-Chairman Electric 
Co., Nela Park, Cleveland 12 
J. W. Bateman, Co-Chairman, Canadian Gen 
eral Electric Co, Ltd., 165 Dufferin St.. To 
ronto, Ont., Canada 

J. 8S. Walsh, Secretary, Pacific Gas & Electric 
Co.. 245 Market St., San Francisco., Calif 


General 
Ohio 


COLOR & ILLUMINATION — To study, evalu 
ate and report on the effect of color in relation 
to the art and science of illumination 

R. C. Allison, Chairman, T. Eaton Co, 190 
Yonge St., Toronto, Ont., Canada 

W. C. Granville, Vice-Chairman, Container 
Corp. of America, 38 8. Dearborn St., Chicago, 
m 

R. L. Biesele, Jr. R. M. Haynes 

W. E. Carswell Gladys Miller 

Dean Farnsworth W. D. Riddle 

8. K. Guth D. E. Spencer 


the problems in 
recommended 


DAYLIGHTING —To study 
volved in daylighting, develop 
practices and report thereon. 

H. B. Vincent, Chairman, Owens-Illinois Glass 
Co., 1700 N. Westwood Ave., Toledo, Ohio 
W. J. Arner W. F. Little 

.. E. Barbrow W. O. Lytle 

G. F. Bauer Tr. H. MacDonald 

R. L. Biesele, Jr. H. E. Machamer 


R. A. Boyd Murray MecDavitt 
A. A. Brainerd R. W. McKinley 
H. 8. Bull G. Meyer 

W. W. Caudill E. C. Miles 

E. W. Conover R. A. Miller 

Doyt Early Parry Moon 

W. B. Ewing S. W. Quisenber'y 
W. E. Folsom W.C. Randall 

C. D. Gibson R. H. Reed 

B. F. Greene F. K. Sampson 

J. W. Griffith Paul W. Seagers 
J.8. Herbert D. E. Spencer 

G. N. Hingston Andrew Vogel 

H. F. Kingsbury K. C. Welch 

F. L. Knowles 0. F. Wenzler 


E. M. Linforth Cc. J. Youngblood 


Availability of Daylighting (Exterior) 


B. F. Greene, Chairman, 100 W. 42nd St 
New York, N. ¥ 
R. A. Boyd J. W. Grifit) 
H. F. Kingsbury 

Coordinating 
R. A. Boyd, Chairman, University of Michigan 
Researct Engineering Institute. Ann Arbor 
Mich 
R. W. McKinley R.A. Miller 

D. FE. Spencer 
Brightness Ratio Measurements 
W. J. Arner, Chairman, Libbey-()wens- Ford 
Glass Co 1701 E. Broadway, Toledo 5, Ohio 
E. W. Conover Murray MePDavitt 
J. W. Griffitl E. C. Miles 


Lower Ceiling Classrooms 


H. F. Kingsbury, Chairman, Pittshburgh-Corn 
ing Corp.. Research Dept., Port Allegany, Pa 
C.J. Allen Raymond Vance Hall 

J. W. Griffith C. A. Winkethake 


Measurement and Reporting of Daylight 


J. W. Griffith. Chairman, Southern Methodist 
Univ Dept. of Engineering Research. Dallas 
Texas 

J. 8. Herbert R. H. Reed 

EF. M. Linfort? D. E. Spencer 


Revision of “Recommended Practice of 
Daylighting” 


R. A. Miller, Chairman, Pittsburgh Plate Glass 
Co., 1 Gateway Center, Pittsburgh, Pa 

R. W. MeKinley, Vice-Chairman, Pittsburgh 
Plate Glass Co.. 1 Gateway Center, Pitts- 


burgh, Pa 


Committee Personnel for 1955-1956 


W. J. Arner K. C. Kendall 
E. W. Conover H. F. Kingsbury 
W. B. Ewing E. M. Linforth 
B. F. Greene T. H. MeDonald 
R. M. Hanes F. W. Mowrey 
J. 8. Herbert C. J. Youngblood 


FARM LIGHTING —To study the application 
of light and lighting of farm buildings, sur 
rounding work areas and other rural locations 
and to report thereon 


0. C. Lange, Chairman, Pennsylvania Power 
& Light Co., 9th & Hamilton Sts., Allentown. 
Pa. 

Erwin Baker L. E. Innis 

T. M. Barr Arthur Kramer 


Howard Long 
Joseph Schaenser 
A. J. VonBurg 


J. P. Ditchman 
Oo. D. Hunt 
M. Fahsbender 


1ES-ASHAE (Am. Soc. Heatg. & Aircond. Engrs.) 
JOINT COMMITTEE — To study the relation- 
ship between lighting and various factors that 
enter into the thermal enviornment and report 
thereon 

Walter Sturrock, Chairman, General Electric 
Co., Nela Park, Cleveland 12, Ohio. 

R. W. McKinley E. H. Salter 


ASHAE Cooling Lead Subcommittee 
John Evererts, Jr. A. T. Jorn 
J. N. Livermore 


ILLUMINATION PERFORMANCE RECOMMEN. 
DATIONS — To prepare illumination perform 
ance recommendations for luminaires conform 
ing to CIE classifications, excluding residen 
tial. 


B 8S. Benson, Jr., Chairman, Benjamin Elec- 
tric Mfg. Co., Des Plaines, Ill. 

G. W. Clark E. H. Salter 

Kurt Franck R. P. Teele 


W.H. Kahler William Weibel 
INDUSTRIAL — To initiate, follow up and co 
ordinate lighting study projects in the indus 
trial field, review the reports of the various 
subcommittees in this field and make recom 
mendations to Council 


W. P. Lowell, Jr., Chairman, Sylvania Electri+ 
Products. Inc., 60 Reston St.. Salem, Mase 
A. A. Brainerd Cc. C. Keller 


Norman Kridel 
E. A. Linsday 
Howard Long 


J. R. Chambers 
WH. Kahler 


Central Station Properties 

L. G. Parks, Chairman, Ebasco Services Inc.. 
2 Rector St.. New York, N. Y. 

A. A. Brainerd J. E. Kaufman 


R. 8. Bucher BE. A. Linsday 
H. F. Carroll Howard Long 
H. A. Cook D. J. O'Neill 

R. W. Corwin Cc. B. Stephens 


D. W. Taylor 


Clething Industry 
Norman Kridel, Chairman, Rochester Gas and 
Electric Co.. 89 East Ave., Rochester, N. Y. 


Gauthier B. A. Thomas 
Hayes C. Twichell 

Carl Uthe 
Foundries 


E. A. Linsday, Chairman, General Electric Co. 


Nela Park. Cleveland. Ohio 
C. W. Briggs W. H. Johnson 
W. M. Caldwell J. H. Lansing 


F. E. Mueller 


Graphic Arts — Printing Industry 

Ralph Enghouser, Chairman, Sylvania Electric 
Products, Inc., 1938 Lincoln Liberty Bldg 
Philadelphia, Pa 
Michael Flynn 
William N. Harrison 
Percy Holmes 


John Mucha 
Warren B. Reese 
Rohert E. Rossell 
J. Wallace Scott 


Sub-Subcommittee on Color Appraisal 

Philip E. Tobias, Co-Chairman, Edward Stern 

& Philadelphia, Pa 

Norman Macheth. Co Chairman 

Newburgh, N. 

Fred Bahls E A. Linsday 

P. R. Holmes W B Reese 
G. W. Younglove 


Macbeth Corp 
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If THIS IS YOUR APPLICATION ... 


WE RECOMMEND 


AND YOUR AVERAGE NOISE LEVEL | 
SOUND RATINGS 


@ © Broadcast Studio 
“ Church 
Country Residence 


Evening School 
City Residence 


Quiet Office 


Average Residence 
a Public Library 


Study Hall 


Classroom 
Professional Office 


Noisy Residence 
Business Office 


Store 
Noisy Office 
Factories 


FLORA SHOWS YOU how easy it is to select a G-E ballast to meet 
your noise level requirements. For example: in a library i 


| 
6, 6 
2 
37-42 decibels | i 
- 
af 
43-48 decibels || 4% 
49 decibels and 


where noise levels must be extremely low, or in a quiet office where 
tallati ballast noise could interfere with work, G.E. has a ballast to do the job. 


Flora* shows you why... 


General Electric Sound-rated Ballasts 


Help You Save Lighting Dollars 


Fluorescent lighting today is used in a 
countless variety of applications; from 
ultra-quiet broadcast studios and li- 
brary reading rooms to noisy factories 
and offices. To help you select a 
lamp-ballast combination to meet the 
sound requirements of your installa- 
tion, General Electric conducts exten- 
sive tests to measure the average 
sound level of each ballast model. This 


G-E BALLASTS opercte more quietly than 
average ballasts, and G-E engineers are con- 
stantly testing new materials and methods 
in order to better control ballast noise. 


measurement is called “Sound Rating.’ 

This exclusive G-E feature enables 
you to specify a model sound-rated to 
meet the needs of your fluorescent in- 
stallation. You save valuable lighting 
dollars by reducing expensive noise 
complaints. 

Next time you specify equipment for 
a fluorescent lighting installation, make 
sure you get the best . . . specify Gen- 


eral Electric sound-rated ballasts. Look 
for the sound rating on the nameplate. 
A G-E ballast tag or sticker on your 
fixture is proof that it’s equipped with 
the best in ballasts. It’s the easy way 
to be certain. For further information 
on G-E ballasts, write Section 401-8, 
General Electric Company, Schenectady 
5, New York. 


*Miss Fluorescent Ballast, G.E.’s Ballast Mascot. 
Copyright 1955. General Electric Company. 


Five more reasons why 
GENERAL ELECTRIC IS YOUR BEST BALLAST VALUE 
@ SUPERIOR QUALITY CONTROL 

@ LONGER BALLAST LIFE 

@ PRECISE LAMP-MATCHED DESIGN 
@ PROVED PRODUCT LEADERSHIP 

@ COMPLETE CUSTOMER SERVICES 


Progress Our Most Important Product 


GENERAL ELECTRIC 


ve 
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(Continued from page 26A) W. P. Lowell, Jr. ©. Rackley M. E. Keck, Secretary, Westinghouse Electric 
Carl O. Massopust E. H. Salter Corp., 1216 W. 58th St., Cleveland, Ohio. 
Outdoor Productive Areas R. R Moyer be Szanty R. D. Bradley C. M. Holden 
E. H. Witte, Chairman, Benjamin Electric F. W. Ogden G. P. Wakefield A. A. Brainerd Howard Long 
Mfg. Co., Des Plaines, Ill. H. A. Williams E. I. Creed D. R. Phillips 
W. R. Davies W. R. Preece . . L. M. Endres Bert C. Pretzer 
J. W. Lee LIGHT SOURCES —To correlate and report R. R. Enghouser R. P. Teele 
D. J. O'Neill W. W. Weld available information as to the physics of light W. C. Fink .  Sesteow 
and light production and the characteristics of 
— current light sources. MOTOR VEHICLE LIGHTING (EXTERIOR) — 


James Barnes, Chairman, Pacific Gas & Elec- 
tric Co., North Bay Division, P.O. Box 540, 
Ban Rafael, Calif. 
D. M. Finch 
Emanuel Fritz 


D. King 
Norman Schiewe 


E. H. Salter, Chairman, Electrical Testing 
Labs., Inc., 2 East End Ave. & 79th St., New 
York, N. Y. 
Herbert Anderson 
L. E. Barbrow 


George Freeman 
B. F. Greene 


To study the problems of illuminating the 
night operations of motor vehicles and to make 
suitable recommendations for promoting maxi- 
mum safety and convenience including acces- 
sory illuminated signal and traffic sids. 


John Keyes P. Schmidt R. P. Teele, Chairman, National Bureau of 
. D. Ch W. i 

INSTITUTIONAL — To initiate, follow up and by» Davidson SH Raddia Standards, Washington 25, D. C. 

coordinate lighting study projects in the field au . L. L, Beltz D. M. Finch 

of public buildings and private institutions, Color Renditics L. W. Chubb, Jr. Burton Marsh 


review the reports of the various study sub- 
committees in this field and make recommenda- 
tions to Council. 

McCulloch, Chairman, 
Laboratories, 862 19th St., 


Independent 
Boulder, 


James H 
Testing 
Colo. 
Leonard V 
Catherine St 
Joel Rubin 
C. I. Sayles 


James, Vice-Chairman, 513 8. 
La Grange, Ill 

George Shoemaker 

W. H. Smith 


Car! Zersen 


Aeditoriaums and Churches 


Dorothy Nickerson, Chairman, 2039 New 
Hampshire Ave. N. W., Washington 9, D. C. 


LIGHTING DESIGN PRACTICE — To study 
published data on coefficients of utilization, 
room indexes, maintenance coefficients and 
other elements entering into calculations for 
lighting design; develop standard methods for 
use in Society publications and report thereon. 


B. 8S. Benson, Jr., Chairman, Benjamin Elec- 
tric Mfg. Co., Des Plaines, Il 

G. W. Clark 
Ward Harrison 


Norman Kridel 
J.J. Neidhart 


Charles Marsh 
G. L. MeCain 
Edmund Ricker 
Val J. Roper 

A. Rugo 

W. E. Schwanhausser 


W. E. Carpenter 
Elliot F. Daniels 
Hedley F. Davidson 
Neil Dormstadter 
R. N. Falge 


NOMENCLATURE —To define the terms and 
standards of illumination, and endeavor to 
obtain uniformity in nomenclature. 

Priscilla Presbrey, Chairman, Westinghouse 
Electric Corp., Bloomfield, N. J. 

D. M. Finch 

H. P. Gage 


Abraham Abramowitz 
E. Q. Adams 


George Shoemaker, Chairman, Philadelphia Neal Jacobus W. M. Potter L.E.B > a 
Co., 1000 Chestnut St., Philadelphia Robert Bromberg J. O. Kraehenbuehl 
Anthony L. Bleecker T. Norman Mansell 
Henrik W. Olsen LIGHTING EDUCATION —To prepare educa- H is Reinh 
Advisors: tional and training programs on the funda- arris Reinhardt 


Dr. C. Harry Atkinson Mr. A. H. Fink 
Rev. Thomas Burke Rev. R. 8S. McCarroll 
Mr. L. B. Wadsworth 


mentals of illumination, lighting design prob- 
lems and advance theories of light and lighting 
application. To prepare required text material 
and to further their adoption locally. 


OFFICE — To study the lighting requirements 
of office lighting tasks, develop suitable light 
ing recommendations and report thereon. 


J. J. Neidhart, Chairman, The Miller Co 


Hospitals H. H. Magdsick, Chairman, 15925 VanAken 
William H. Smith, Chairman, 20 South Senate, Bilvd., Cleveland, Ohio 

— G. F. Dean, Vice-Chairman, Toronto Hydro- 
Indianapolis, Ind. R. S. Wiseman, Vice-Chairman, c/o Engineer Electric System, 14 Carlton St., Toronto, Ont 
H. W. Alexander N. L. Griffin Research & Development Laboratories, Fort . 
B. ©. Cooper Howard Haynes Belvoir, Va. . = 

. 8. . W. Me ] 
R. E. Crockett H. L. Logan Abraham Abramowitz D. M. Finch : ey 
E. R. Domoney Paul W. Seagers W. H. Billh W. A. Hedrich it~ > a a 
illhartz A edrix 
E. H. Greppin E. C. Swenson . Renal C. T. Bakeman T. H. Shepherd 
PF . . L. H. Brown J ©. Kraehen buehl L. M. Endres Roger T. Waite 
Robert Burnham R. W. McKinley W. S. Fisher G. P. Wakefield 
Hotels O. P. Cleaver R.C. Putnam W_E. Folsom Wylie 
Cc. I. Sayles, Chairman, Cornell University, A. A. Eastman E. M. Strong ©. W. Macy RL Scheur 
School of Hotel Administration, Ithaca, N. Y. W. V. C. Foulks L. E. Tayler 
©. L. Cottrell 1. A. Yost PROGRESS — To keep in touch with develop- 

E. D' Andrade *rancis Keally ments in the art of lighting throughout the 

Myrtle Fahsbender F. B. Mills Bemend for Frofestonaily Trained world and prepare a yearly review of achieve- 


Kitchens 


Carl Zersen, Chairman, Chicago Lighting In- 
stitute, 37 So. Wabash Ave., Chicago, Ill. 


Illuminating Engineers 


Ww. V. C. Foulks, Chairman, Curtis Lighting 
Inc., 6135 W. 65th St., Chicago 38, IN. 


0. P. Cleaver E. M. Strong 


ments in the art of illuminating engineering 
for inclusion in ILLUMINATING ENGINEBRING 
James H. McCulloch, 
Testing Laboratories, 


Chairman, Independent 
Boulder, Colo. 


George Gilleard William Richards R. W. McKinley L. E. Tayler Ward Harrison, Honorary Chairman, 23475 
L. V. James E. L. Riego I. A. Yoat Stanford Road, Cleveland, Ohio. 
C. T. Masterson 8S. G. Hibben, Honorary Chairman, 31 Clinton 
E. M. Strong, Chairman, College of Engineer Ave, asenteiete, ld 

Theaters ing, Cornell University, Ithaca, N a H 4 Carroll Merle Keck 
Joel Rubin, Chairman, Klieg! Bros., Inc., 320 Abraham Abramowitz J. 0. Kraehenbuehl 
W. 50th St.. New York, N. Y. L. H. Brown = 6. Peteem John Dawson E. A. Linsday 

Kurt Franck J. A. Meacham 
Jules C. Berinstein G. T. Howard W.A. Hedrich K. S. Wiseman Stes Cita T.C. Sargent 
Alfred Boylen Arthur C. Risser B. F. Greene R. P. Teele 
T. W. Butler H. D. Sellman Revision of “Experiments with Light” s Willis 
Theodore Fuchs George Smedberg “ar A. R. Jaeger H.A 

. : A. A. Eastman, Chairman, General Electric 

Daniel Gtachie, Je Co., Nela Park, Cleveland, Ohio, PUBLIC CONVEYANCES — INTERIOR LIGHT- 


Rollo G. Williams 

LIGHT CONTROL AND EQUIPMENT DESIGN— 
Collect and correlate the knowledge and data 
on means and methods of controlling, direct- 


W. H. Billhartz R. D. Burnham 


Preparation of Brochure “Careers in 
Illuminating Engineering” 


ING — To study the application of light to al! 
public areas in conveyances used for passenger 
transportation, including particularly trains, 
buses, ships, street railways and subways, and 
report thereon. 


ing, reflecting, transmitting and diffusing light . 8. Wiseman, Chairman, c/o Engineer Re . 
and on the principles and practices of equip- search & Development Laboratories, Fort Bel ©. E. Egeler, Chairman, 3014 Berkshire Rd., 
voir, Va Cleveland, Ohio. 


ment design 
Eric H. Church, Chairman, Lighting Products 
Inc., Highland Park, Il 


Jeint Subcom.—IES-SPI-NEMA (Plastics) 

F. C. Winkler, Chairman, Westinghouse Elec 
tric Corp., 1216 W. 58th St., Cleveland, Ohio 
W. C. Goggins, Vice-Chairman, The Dow 
Chemical Co., Midland, Mich. 


D. M. Finch W 


E. M. Strong 


McKinley 


LIGHTING MAINTENANCE — To study the ele 
ments contributing to maintenance factors; set 
up the framework of typical field studies to 
determine factors; and to stimulate the prosecu- 
tion of such studies by appropriate agencies. 


T. Snider 

B. Spillane 
L. Swarner 
s. Sweeney 
R. M. Timmins 
A. Vandevelde 
W. C. Wheeler 


A. L. Arenberg 
E. Boghosian 
J.C. dela Rosa 
J. B. Feder 

E. B. Hallman 
R. L. Henderson 
T. 8S. Mandonia 


W. M. Bagley R. L. Zahour, Chairman, Westinghouse Elec- Interior Lighting — Land Transportation 
R.D Bradley W. F. Fitzgerald tric Corp., Bloomfield, N. J J. L. Swarner, Chairman, Pullman Standard 
J. 8. Capps G. Gilleard F. Clark, Vice-Chairman, Lighting Services, Car Mfg. Co., 10909 Cottage Grove Ave., Chi- 


A.J. Dragonette 


Carl Holch 


515 Meridan Rd., Waterbury, Conn. 


eago, Ill. 
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IX OROP HINGE 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 


Perfeclite's new hammer lock fixture is avail- 


has all these engineering features: te 
@ Globe opens on hinge for quick easy clean- Gless 
ing and relamping. Model Diameter Wattage 
Unique safety locking fitter holds globe 
in place without bothersome screws, unsightly HH-13 Fd 2- 75 W 
extensions or trick springs. Globe is secured HH-15 14” 2-100 W 
HH-17 16” 3-100 W 


with lugs by simple twist of the wrist. 


@ Lip of globe is completely protected against 
breakage by a steel protector ring. 


Fixtures ore 
Underwriters Laboratories, Inc. 
opproved. 


*Patent pending 


e@ Provides ceiling illumination as well as 
evenly distributed floor lighting. 


@ Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. PRODUCTS 


ere soc umque ces pen we esign or 1457 East 40th Street Cleveland 3, Ohio 
either commercial or residential installation. For . 

further information fill in and mail the attached tae The 


APRIL 1956 


houncing... 
ceiling 
pan fixtures b 
PERFECL 
— 
‘ 
906 19> 
SUSTAINING MEMBER . 


A. L. Arenberg C. B. Mackay 


J. 8. Bauer Tr. S. Madonia 
R. H. Bertache W. R. Preece, Jr 
W.N. Bodkin GL. Sealey 

J. C. de la Ross F. T. Snider 

E. B. Hallman W. C. Wheeler 
RB. L. Henderson A. C. Zagotta 


Marine Transportatien 


R. Timmins, Chairman, Gibbs and Cox., Inc 
21 West St.. New York, N. Y 


W. M. Adrian } A Geary 

E. Boghosian R. K. Johnson 
Prank Carlson T. S. Madonia 
J. B. Feder R. L. Sweeney 


A. F. Vandevelde 


RESIDENCE — To study and report on the 
application of light and lighting in residences 
to develop performance recommendations for 
residence luminaires and to prepare necessary 
educationa! aids 


Frank J. Marriett, Chairman. Thomas Indus 
tries, Inc.. 410 S. Third St., Louisville 2, Ky 
William Blitzer Kaye Leighton 

Mary E. Dodds Elizabeth A. Meehan 
Myrtle Fahsbender Jan Reynolds 

E. W. Halteman R. V. Smith 

Arthur R. Jaeger Mary B. Taepke 


Norman Vacha 


Oatline for Training Program 
Mary Taepke, Chairman, Detroit Edison Co 
2000 Se ond Ave., Detroit, Mich 


Mary Dodds Evelyn Hansen 
Marguerite Fenner Elizabeth Meehan 
Eve Freyer Frances E. Rosier 


Virginia Skinner 


Katharine T Goodall 
Norman Vacha 


Pertable Lamps—Measurement of Performance 
Characteristics 


E. W. Halteman, Chairman. Pennsylvania 
Power & Licht Co.. 554 Main St., Bethlehem, 
Pa 

Arthur Jaeger Priscilla Presbrey 


Kaye Leighton Jan Reynolds 


Revision of “Contemporary Lighting for Modern 
& Traditional Interiors” 
M. Fahsbender, Chairman, Westinghouse Elec 
tric Corp., Bloomfield, N. J 

Gladys Miller 
Jan Reynolds 


Kaye Leighton 


SCHOOL — To study the application of light 
and lighting to the spaces and processes in 
volved in educational institutions and to report 
thereon 

J. M. Chorlton, Chairman, Board of Educa- 
tion, 155 College St., Toronto, Ont., Canada 

Cc. J. Allen, Secretary, General Electric Co., 
Nela Park, Cleveland, Ohio 

Willard Allphin Chester Jarrett 


R. L. Biesele, Jr. J. L. Kilpatrick 
R. D. Bradley C. N. Laupp 

L. H. Brown H. L. Logan 
Brooks Chassaing J. D. MacConnell 
H,. F. Davidson J.J. Neidhart 
A. A. Eastman J. F. Parsons 
F.M. Foote t. C. Putnam 
W. V. C. Foulkes Foster Sampson 
Ray L. Hamon Pau! Seagers 

D. B. Harmon E. M. Strong 

R. C. Hultgren H. A. Stroud 


Tohn Walsh 
K. C, Welct 


L. V. James 


SEARCHLIGHT — To study the design and ap- 
plication of searchlights and to report thereon 
J. A. Bartelt, Chairman, Dept 

reau of Aeronautics, Washington 25, D. C. 


of Navy, Bu- 


Thomas Cushing, Secretary, Hanovia Chemical 


& Mfg. Co., 100 Barr Bidg., Washington, D.C 
W. T. Anderson, Jr B. Goldberg 
Stewart Belder D. 8. Gustin 


Arthur Hatch 
Charles A. Hearn 


Ernest Boghosian 
J. V. Bradley 


F. E. Carlson Harold Korbel 
A. H. Clarke G. M. Kevern 
Pierre Demoureuille J.P. Latil 
C. E. Egeler W. W. Lovier 
R. E. Paucett Peter Mole 
B. R. Finch T. l. Monahan 


George Gerung J. Kirk Newell 
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Don Petersen 


Noffsinger B. Pritchard 
Orr T. H. Projector 
Pennow S. Resnick 


H. C. Smith 
J. BE. Wesler 


SIGNAL LIGHTING, ELEMENTS OF —To com 
pile a compendium of current information on 


all phases of signal lighting 

F. C. Breckenridge, Chairman, National Bu- 
reau of Standards, Washington, D. C. 

J. A. Bartelt H. J. C. Pearson 

H R. Blackwell V. J. Roper 

G. M. Kevern L. C. Simpson 


R. T. Tousey 


SPORTS AND RECREATIONAL AREA LIGHT. 


ING — To develop 


tices for li 


study 


urrent recommended prac 
ghting sports and recreational! areas 
techniques of application including effects 


n player performance and spectator visibility 
and report thereon 


F. 


Wyatt, Chairman, 1435 Catalpa Ave., 


Chicago, Tl 


James Bale 


Howard Long 


W. Bateman H. N. MeIntyre 
B.S. Benson, Jr. John Mucha 

H. E. Carney D. J. O'Neill 

\. H. Clarke J. Kirk Newell 
R. H. Dickinson M. W. Ross 

R. T. Dorsey D. W. Rowten 
W. P. Graham D. E. Trefry 
F.R. Jeffrey H. M. White 


STANDARDS OF QUALITY AND QUANTITY 


FOR 


standards for illumination levels 


INTERIOR ILLUMINATION — To prepare 
brightness 


limits, brightness ratios for interiors. including 
specific visual tasks, as well as the general 
surroundings 


Glenn A. Fry 


Chairman, Ohio State Univer 


sity, School of Optometry, Columbus, Ohio 
Willard Allphia S. K. Guth 

L. E. Barbrow Ward Harrison 

H. R. Blackwell H. L. Logan 

Dean Farnsworth DD. E. Spencer 


E. M. Strong 


STORE LIGHTING — To study the application 
of light and lighting to the spaces and proc- 


esses 


involved in the selling of goods and to 


report thereon 


Cc. M. Cutler, Chairman, General Electric Co.., 
Nela Park, Cleveland, Ohio 

J. J. Neidhart, Vice-Chairman, Westinghouse 
Electric Corp.. 1216 W. 58th St., Cleveland 
Ohio 

R. C. Allison Richard Kelly 

D. P. Caverly G. G. Rae 

L. H, Dikelman Nathan J. Sonnenfeld 


Lester Creis 


Kenneth Welch 


Service Station & Parking Areas 


E. H 
Powe 
Wi 
B.S 
R.J 
Dona 
R.H 
M.E 


Schaefer, Chairman, Wis-onsin Electric 
r Co.. 231 W. Michigan St., Milwaukee 
Benson, Jr. A. L. Hart 
Besal W. B. Kennedy 
ld R. Brown W. F. Leppin 
Fairweather A. H. Manwaring 
Goodman C. T. MeGavin 

Haskins E. J. Willits 


A. B. Winters 


STREET AND HIGHWAY LIGHTING —To es- 


tablish the 


scientific principles underlying 


street and highway lighting: to collect data on 


the r 


iples 


esults of the application of such prin- 
to actual practice; to prepare such 


reports thereon as will assist technicians and 


henefi 
G. K 
W 
Fleetr 
Ohio 
T. 
Traffi 
DM 
R.P 
J.L 
W.H 


t the public. 
Glass, Chairman. Detroit Edison Co., 
Second Ave., Detroit, Mich 


Rowten, Vice-Chairman, Westinghouse 
Corp 1216 W 58th St Cleveland, 
Seburn, Secretary. Bureau of Highway 
ce, Yale University, New Haven, Conn 
Baldwin J. H. Fahey 
Brotaman D. M. Finch 
Sucher C. A. B. Halvorson 
Clark M. B. Hastings 
Eberly W. E. Hawkins 
Edman L. F. Heckman 
Elmer R.M. Hoot 


Committee Personnel for 1955-1956 


Ellis E. Paul 
C. H. Rex 

F. J. Schmitt 
L. J. Schrenk 
R. G. Slauer 

J. E. Sweatte 
R. M. Swetland 
R P. Teele 

D. A. Toenjes 
G. A. Trosper 
k Harold E. Wall 
A. T. Nadeau G. A. Watters 
J. Oberhausen A. B. Winters 
0. P. Ortlieb F. D. Wyatt 
H.W. Osborne J.W. Young 
R. J. Palmer R. M. Zabel 


J. B. Hoxie 

Harry Hrivnatz 

L.. M. Johnson 

E. B. Karns 

G. E. Korten 

C. H. Lundell 

R. B. Marxheimer 

H. Mason 

RK. W. Matthews 

J. F. MeGough 
E. Moesta, Jr 


Coordination 
G. E. Korten, Chairman, Consumers Power 
Co., 212 W. Michigan Ave., Jackson, Mich. 
R.M_ Hoot H. W. Osborne 

G. A. Trosper 


Flacrescent Lighting 

R. G. Slauer, Chairman, Sylvania Electric 
Products Inc., 60 Boston St., Salem, Maas. 

P. B. Clark H. Rex 

W. B. Elmer L. J. Schrenk 

A. T. Nadeau D. A. Toenjes 

H. 8S. Nonneman H. E. Wall 


Interchange with Foreign Croups 


W. H. Edman, Chairman, Holophane Oom 
pany Inc.. Newark, Ohio 
R.G. Slauer D. A. Toenjes 


R. M. Zabel 


Luminaire Maintenance 


H. F. Wall ,Chairman 
mission, 174 E. Atwater St., 


Public Lighting Com- 
Detroit, Mich. 


R. E. Ballard R. J. Palmer 
H. S. Beagle E. Parks 

R. P. Brotzman K. L. Partridge 
L.. Dolkart W.S. Skove 


J_E. Sweatte 
G. A. Trosper 


H. P. Hoxie 
H. A. Friede 


M. Johnson C. E. Waldron 
G. E. Korten G. A. Watters 
J. F. MeGough F. D. Wyatt 


\. T. Nadeau J.W. Young 


Mercury Vapor Lamps 


J. W. Young. Chairman, New England Power 
Service Co. 441 Stuart St.. Boston, Mass. 


RK. P. Brotzman R. P. Teele 

PrP. B. Clark D. A. Toenjes 
H. E. Mason G. A. Trosper 
F. E. Moesta H. E. Wall 

R. G. Slauer F. D. Wyatt 


R. M. Zabel 
Parking Area 


W. H. Edman, Chairman, Holophane Com 
pany, In Newark, Ohio 

L. Dolkart C. H. Rex 

J. L. Eberly F_J.S hmitt 

FE. B. Karns R. M. Swetland 


C. E. Waldron 
A. B. Winters 
J.W. Young 


OP. Ortlieb 
H. W. Osborne 


Pavement Surfaces 


F. D. Wratt, Chairman, 14535 Catalpa Ave 
Chicago, Il 

Baldwin L. M. Johnson 

H. 8. Beatle W.T. Lynch 

Finch H. Nonneman 

T. W. Forbes Cc. H. Rex 

1S. Franklin L. J. Schrenk 

A. Priede W. S. Skove 

©. A.B. Halvorson D. A. Toenjes 

l.. F. Heckman C. E. Waldron 


H. FE. Wall 


Photographic Studies 


W. E. Hawkins, Chairman, Atlantic City Elec- 


tric Co.. 1600 Pacific Ave., Atlantic City, N. J 
R. 8. Bucher F. J. Schmitt 

G. A. Eddy R. P. Teele 

F. MeGough D. A. Toenje« 


F. Vaughn 


Program and Publicity 
L. F. Heckman, Chairman, Union Metal Mfg 
Co.. 1492 Maple Ave. N.E.. Canton, Ohio 


B. Karns J. E. Sweatte 
F. E. Moesta G. A. Trosper 
Nonneman Cc. BE. Waldron 


(Continued on page 32A) 


ILLUMINATING ENGINEERING 


| 
— 
ay 
— 
—— 


SEILING 
OVER 40,000 FEET! 


Convair’s F-102A flies higher — faster — 
because HEXCEL aluminum honeycomb, used as 
core material in sandwich construction, lightens 
its load, smooths its contours, and raises its 
overall efficiency with the highest 
strength-to-weight ratio yet developed! 


@ HONEYLITE, the versatile new lighting material, was 
selected to cover over 40,000 square feet of ceiling 
area in Washington, D.C.’s National Housing Center 
because it met all requirements — beautifully. Made of 
HEXCEL aluminum honeycomb, HONEYLITE diffused 
light so efficiently and so evenly that, without first 
checking with a light meter, many people couldn't 
believe the level of illumination was as high as 75 foot 
candles.* The second requirement-—a louverall ceiling 
that would not interfere with air conditioning outlets 
located above it—was made to order for the unique na- 
ture of HONEYLITE’s hollow-celled construction. 
For these reasons, and for more listed below, specify 
HONEYLITE for your next lighting installation—it's the 
most beautiful, most functional, luminous ceiling you 
can find anywhere! 


e@ 45° and/or 60° light cut-off provides effective shielding 
e@ Non-flammable and UL approved 

e Weighs less than three ounces per square foot 

e Free circulation of air prolongs life of light units 

e Provides lowest surface brightness obtainable 

e@ Non-static and dust resistant 

@ May be cleaned with ordinary vacuum brush attachment 


* See LIGHTING — December 1955 


ONAL HOUSING CENTER AUBINOE EDWARDS @ BARRY ALA KLUCKHUHN & MCDAVIN 


HONEYLITE 
(shown at right actual 
size) installation is simple, 
inexpensive. For full ceilings, 
aluminum T-bars are used 
to suspend HONEYLITE 
panels below lighting units 
HONEYLITE is also ideal 
for use in troffers and 

lighting fixtures 


HONE YLITE”’ 


LIGHT-DIFFUSING ALUMINUM HONEYCOMB 


A development of HEXCEL PRODUCTS INC. 


SIXTY-FIR ST STREET. CAKLAND 6. CALIFORNIA 


: 

Sees 

Sas 
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Roadway Lighting Principles 
Cc. H. Rex, Chairman 
Outdoor Lighting Dept 


General Electric Co., 
Hendersonville, N. C 


P. B. Clark H. E. Wall 
W. H. Edman J.W. Young 
F. D. Wyatt 


Research 
General Electric Co., 
Ohio 


D. A. Toenjes, Chairman 
Nela Park, Cleveland 12 


W. B. Elmer R. G. Slauer 
D. M. Finch R. P. Teele 
T. W. Forbes F. D. Wyatt 
C. H. Rex R. M. Zabel 
Standard Practice 
C. A. B. Halvorson, Chairman, 30 Red Rock 
Street, East Lynn, Mass 
W. H. Edman D. A. Toenjes 
R. W. Matthews G. A. Trosper 
K. Partridge H. E. Wall 
C. H. Rex F. D. Wyatt 
R. P. Teele R. M. Zabel 
Traffic Sign 
O. P. Ortlieb, Chairman, 311 Municipal Bldg, 
Trenton, N. J 
J. L. Eberly W. T. Lynch 
T. W. Forbes R. W. Matthews 
H. A. Priede C. W. Prisk 
J. P. Hoxie E. R. Ricker 
Tanne! and Underpass Lighting 
R. M. Swetland, Chairman, General Electric 
Co., Outdoor Lighting Dept Hendersonville, 
N.C 
H. E. Mason F. J. Schmitt 
J.J. Oberhausen G. A. Trosper 
H. W. Osborne D. A. Toenjes 
H. E. Wall 


Visibility Under Fog Conditions 


E. E. Paul, Chairman, Howard, Needle, Tam 
men & Bergendoff, 55 Liberty St., New York, 
N. ¥ 
E. W. Beggs G. Meese 
P. B. Clark ©. W. Prisk 
J. P. Hoxie Cc. H. Rex 
A. A. Eastman E. R. Ricker 
W. H. Edman R. M. Swetland 
D. M. Finch R. P. Teele 
A. R. Knight D. A. Toenjes 
C. H. Landell G. A. Trosper 
Cc. R. Marsh F. D. Wyatt 
R. M. Zabel 


TECHNICAL COMMITTEE FORUM—To coordi- 
technical committees 
application sym- 
Conference 


nate procedures of our 
and to sponsor a lighting 
posium at the National Technical 


M N Waterman, Chairman Westinghouse 
Electric Corp., Bloomfield, N. J 
W.C. Brown H. P. Steele 


BR. G. Tremaine, Jr 
A. F. Wakefield 
I. A. Yost 


W. P. Lowell, Jr 
Kirk M. Reid 


TELEVISION—LIGHTING FOR PRODUCTION 


—To study and report on the lighting for 
production of television programs 
Walter O'Meara, Chairman, National Broad- 
casting Co., 30 Rockefeller Plaza, New York 
City 
Sal Bonsignor S. McCandless 
C. 8. Bramley H. A. Klieg! 
Reid Davis K. Palius 
G. J. DeStephano K. Reichenhac! 
D. W. Prick C. H. Singer 
George Gill W. R. Wilson 

R. L. Zahour 
Lighting Practices 
Reid Davis, Chairman, National Broadcasting 
Co., 30 Rockefeller Plaza, New York, N. Y. 
8. Bonsignor K. Palius 


K. Reichenbach 
Light Seurces 


W. R. Wilson, Chairman, Westinzhouse Elec- 
trie Corp., Bloomfield, N. J 
W. O'Meara 


Lighting Equipment Performance Ratings 


W. O'Meara, Chairman, National Broadcasting 


Co Plaza. New York. N 
8. Bonsignor 8. McCandless 
K. Palius 
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Committee Personnel for 1955-1956 


Inter-Society Liaison Representatives 
H. A. Kliegl, IES TV Committee. 

H. M. Gurin, SMPTE TV Committee 
J. Rubin, IES Stage Ltg. Committee. 
R. L. Zahour, AIEE Committee on 
Applications. 


Lighting 


TESTING PROCEDURES FOR ILLUMINATION 
CHARACTERISTICS—To prepare standard test 
procedures for illumination characteristics of 
light sources, lighting equipment and illumina- 
tion materials, and to report thereon. 


A. E. Kraweek, Chairman, Crouse Hinds Co., 
Syracuse, N. Y 

Phelps Meaker, Vice-Chairman, General Elec- 
tric Co., Nela Park, Cleveland, Ohio. 

J. E. Bock John Losh 

R. D. Bradley James McCulloch 

B. C. Feldman F. M. Neal 

Kurt Franck Priscilla Presbrey 

J. 8. Franklin D. W. Rowten 

PD. M. Finch E. H. Salter 

Ww. G. Hill Floyd Sell 

G. A. Horton R. P. Teele 

Paul Lamson Maxwell Trostle 


Dr. Leberknight A. W. Weeks 
T. H. Leister E. H. Witte 


Guide for Life Performance Testing of 
Fluerescent Lamps 

Priscilla Presbrey, Chairman Westinghouse 
Electri Bloomfield, N. J 

B. C, Feldman E. H,. Salter 

Wallace G. Hill 
E. M. Kooker 


Corp 


George Spears 


A. W. Weeks 


Guide for Photometric Testing of Fluorescent 
Luminaires 

G. A. Horton, Chairman, Westinghouse Electric 
Corp., 1216 W. 58th St., Cleveland, Ohio. 

R. D. Bradley W. M. Potter 


D. M. Finch E. H. Salter 

P. H. Lamson Ruland Smith 
J. A. Losh Maxwell Trostle 
F. M. Neal Elden H. Witte 


Guide fer Photometric Testing of Fluorescent 


Lamps 
A. W. Weeks, Chairman, Champion Lamp 
Works, 3530 Lynnway, Lynn, Mass. 


Walter J. Karash 
George A. Meyers 
E. H. Salter 


E. C. Brueckman 
B.C. Feldman 
Wallace G. Hill 


Photoelectric Portable Photometers — 
(Revision of 1937 Report) 


G. A. Horton 


Guide for Photometric Testing of Outdoor 
Fluorescent Luminaires 
J. 8. Franklin, Chairman, General FElectric 
Co., 920 Western Ave., West Lynn, Mass 
J. B. Bock G. A. Horton 

T. H. Leister 


Guide for Photometry of Searchlights 

A. E. Krawcek, Chairman, Crouse-Hinds Co., 
Syracuse, N. Y¥ 

J. E. Bock J. 8. Franklin 


Guide for Electrical and Photometric 
Measurement of Mercury Vapor Lamps 
J. 8S. Vranklin, Chairman, General Electric 
Co., 920 Western Ave., West Lynn, Mass. 
B. Bous Priscilla Presbrey 
F. M. Neal E. H. Salter 
J. H. Park A. W. Weeks 
J. W. Young 


Practical Guide to Photometry 


Phelps Meaker, Chairman, General Electric 
Co., Nela Park, Cleveland, Ohio. 
1. S. Franklin G. A. Horton 


T. H. Leister 
A. W. Weeks 


Wallace G. Hill 


Guide for Reporting Lighting Equipment 
Engineering Data 


Elden Witte, Chairman, 
Co., Des Plaines, Til. 

R.D 
JA 


Benjamin Elec. Mfg. 


J. H. McCulloch 
R. P. Teele 


Burnham 


Losh 


Practical Guide for Brightness Measurements 
Paul H. Lamson, Chairman, Smitheraft Light- 
ing Div., Chelsea 50, Mass 
R. D. Bradley J. A. Losh 
G. A. Horton J. H. MeCulloch 
A. E. Krawcek D. M. Finch 

Elden H. Witte 


ILLUMINATING ENGINEERING RESEARCH 

INSTITUTE 

Beard of Trustees 

A. F. Wakefield, Chairman, The Wakefield Co., 

Vermilion, Ohio. 

Franklin M. Foote, Treasurer, National Society 

for the Prevention of Blindness, 1790 Broad 

way, New York, N. Y. 

Conrad Berens Duncan M. Jones 

Willard E. Henges R. F Hartenstein 
Ralph P. Wagner 


Research Executive Committee 


E. M. Strong, Chairman, Cornell University 
Ithaca, N. Y¥ 
Cc. L. Crouch, Secretary, Iuminating Engi 


neering Society, 1860 Broadway, New York, 

R. L. Biesele, Jr 
Dean Farnsworth 


Glenn A. Fry 
R. M. Zabel 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 
AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 


(Cc. L. Crouch, Technical 
representative to all.) 


Director, alternate 
Building Exits Code, A® 

B. F. Greene 

American Standard Practice for 

School Lighting, A23 

John Chorlton 

Building Code Requirements for Light and 
Ventilation, ASS 

B. F. Greene 


National Electrical Code, Cl 
G. E. Shoemaker, Panel 2, 3 & 10 


Definitions of Electrical Terms, C42 
Priscilla Presbrey 

Dimensional and Operational Standardization of 
Electric Lamps and Auxiliaries for Gaseous 
Discharge Lamps, C78 

Thomas S. Kelly 

Inspection Requirements for 
Meter Vehicles, D7.1 

R. P. Teele 

Office Standards, X2 
Subcommittee 1—Office Equipment 


Subcommittee 2—Office Papers 
Subcommittee 5—Business Machines 


Roger Waite 


(farnttare) 


Letter Symbols and Abbreviations for Science 
and Engineering, Y10 

Priscilla Presbrey 

Drawing and Drafting Room Practice, Y14 
Priscilla Presbrey 

Graphical Symbols and Abbreviations for 
Use on Drawings, Y32 
Priscilla Presbrey 

Safety Color Code, 753 

W. H. Kahler 

Standardization of Optics, 758 


Priscilla Presbrey 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 

GOVERNING BOARD 

8. K. Guth 

ARMED SERVICES N.R.C. VISION COMMITTEE 
C. L. Crouch 
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on this 
new concept 


.»-controllied light! 


TO FULL 


APRIL 1956 


BRIGHT 


All over the country .. . in your own 
area... the big switch is on! 


The big switch from “all-or-nothing’ 
lighting . . . to all-level LUxTROL Light 
Control. Yes, that’s right! Any level 
at all . . . from dark to full bright. The 
perfect level of light for every occasion 
or activity . . . every mood. And all 
at the turn of a dial .. . that is fast re- 
placing the old-fashioned wall switch! 

How easy is it to sell LUxTROL? As 
easy as it is to demonstrate it. As easy 
as it is to install LUxTROL ... and 
that’s a cinch. 

You have no complex wiring. No 
installation problems at al! in instal- 
ling this soundly engineered, auto- 
transformer-type unit. 

Here’s all you do. 1... Lay out 


new 


your wiring according to specifica- 
tions. 2... Attach the box to either 
studding or horizontal supports. (It 
comes with mounting ears on all four 
sides.) 3... After the plasterer has 
been around, place the control in the 
box . . . and put on the face plate. 


LUXTROL units are trouble- and 
service-free! They are built by a lead- 
ing producer of commercial lighting- 
control systems. They have both 
fuse and thermal-overload protection. 
Operate smoothly, safely, silently. Are 
approved by Underwriters’ Labora- 
tories. 


LUXTROL can control all 3 impor- 
tant methods of lighting: incandescent, 
fluorescent and cold-cathode. See a 
LUXxTROL demonstration. And, mean- 
while, send the coupon for complete 
information. Today. 


LUX TROL. Light Control 


A product of The Superior Electric Company 


Luxtrot Light Control. 


Name. 
Street__ 
City— 


The Superior Electric Company 


e ‘\ A 5046 Demers Avenue, Bristol, Conn. 
| ‘ Please send me full design data on new 


Zone State 
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Commonwealth Life Insurance Co., McColl-Frontenac Oil Co. Litd., Police Facilities Building, 


Louisville, Kentucky Montreal, Que. los Angeles, Calif. 
Engineers: Stevenson Engineering Co. Architects: Barott, Marshall, Architects: Welton Becket, F.A.I.A., and 
Fixtures: Holdenline Co. Montgomery and Merrett Associates and J. E. Stanton, A.I.A., 
Fixtures: Curtis Lighting of Canada Associated Architects 


Fixtures: Columbia Electric and Mfg. Co. 


Amoco Building, New York 
Architects: Emery Roth & Sons 
Fixtures: Eastern Lighting Products 


All new...and 


Socony-Mobil Building, New York 

Owner: Galbreath Corporation 

Architects: Harrison & Abramovitz, John B. Peterkin 
Fixtures: Ruby-Philite Corp. 


Standard Vacuum Building, Harrison, N. Y. 
Architects: Eggers and Higgins 
Fixtures: Fullerton Manufacturing Co. 
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, General State Authority United States Rubber Co. Building Sinclair Oil Building, Chicago 
Health and Welfare Building, Addition, New York Owner: John W. Galbreath & Co., Inc, 
Harrisburg, Pa. Architects: Harrison & Abramovitz Architects: Holabird & Root & Burgee 
Architects: Lacy, Atherton & Davis Fixtures: Globe Lighting Products Inc. Fixtures: Day-Brite Lighting Co. 


Fixtures: Smithcraft Lighting 


Kemper Insurance Co., Summit, N. J. 
Architects: Childs and Smith 
Fixtures: Day Brite Lighting Co. 


Do you have your copy? 
“ARCHITECTS AND ENGINEERS HANDBOOK OF LIGHTING GLASSWARE” 
Corning Bulletin LS-43 
If not, send for your copy of this useful publication. 


City-County Building, Detroit 
Architects: Harley, Ellington & Davis Inc. 
Fixtures: Fullerton Manufacturing Co. 


| all lighted with Corning Lightingware 


These important new buildings represent modern solu- the directive lighting effects of Corning Fota-Lite, the 

tions to an infinite number of problems — structural, new Pattern No. 70 low-brightness curved lens panel in 

aesthetic, and economic. lengths up to 48 inches. , 
The solutions to a variety of lighting problems were We are pleased that architects and engineers like you 

found in Corning Engineered Lightingware. are finding these results of our work useful in fulfilling 
Corning Lightingware is the product of continuing clients’ needs for lasting high levels of correct illumi- 

research in light control. It has given you in recent years nation. 


the true light-source transmission of Corning Alba-Lite, Please tell us how we can be of more help to you. 


CORNING GLASS WORKS, CORNING, N.Y. meant ceseacch it 
4 61-4 Crystal Street 
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> and saves 50% on Installation costs 


The new Gibson Orrno Fixtures mount on a special channel 
called the Unt-Race. In the photo above, the telescoping sections 
of the Unt-Race are being assembled on the floor in a matter of 
minutes. The receptacles which come with each 4-foot section are 
connected as shown in the inset. The light but rigid Unt-Race in 
24’ to 48’ lengths is easily lifted and hung directly on joists, 
beams or stems. The fixtures simply snap into place on the 
Unt-Race which holds them in perfect alignment. 

An easier, faster and far better job! Is it any wonder that 
contractors report savings of more than 50% in labor and 
materials on Gibson OrtHo Installations? 

Wouldn't you like more information about this totally new 
concept in industrial and commercial lighting design? Drop us 
a line today. We'll send you the whole story. 


COMMERCIAL 


Model 88-221X 


ortho-88 


INDUSTRIAL 


S6A ILLUMINATING ENGINEERING 


| goes together on the floor 
_ | 
| 
Connsetion fe mode through 
f o -in plug in the fixture which engages 
the receptacle in the UNI-RACE. Any fixture 
may be put up or taken down at will with- 
out interrupting other fixtures on the circuit. 
WN = VARIABLE SPACING + ORTHO units moy be. 
mounted in. continvods rows ot 
; ~ ~) intervals of 4, 8, 12 or more feet. Fixtures 
“\ , ™~ may be added, removed and rearranged 
ff Dy one mon without tool, 
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INDUSTRY COMMITTEE IN CONNECTION 
WITH THE REVISION OF “HANDBOOK 
OF INTERIOR WIRING DESIGN” 

A. C. Bredahl G. E. Shoemaker 


Publication of New Handbook on Wiring for 
Small Commercial Occupancies 
Willard E. Fichthorn 


INSTITUTE OF TRAFFIC ENGINEERS, JOINT 
COMMITTEE ON HIGHWAY LIGHTING 
C. H. Rex 


NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 
R. P. Teele 


Subcommittee on Vehicle Lighting 
R. P. Teele 
V. J. Roper, Alternate 


|. E. S. National 


Officers and Council 


1955-1956 


President — R. F. Hartenstein, Ohio Edison 
Co., Akron, Ohio. 

Vice-President — M. N. WaTmrMan, Westing- 
house Electric Corp., Bloomfield, N. J. 

Vice-President — Kink M. Retp, General 
Electric Co., Nela Park, Cleveland, Ohio. 

Past-President — A. H. MANWARING, Phila- 
delphia Electrical & Mfg. Co., 1228 N. Sist 
St., Philadelphia, Pa. 

Past-President — DUNOAN M. Jones, Curtis 
Lighting Co. of Canada, Ltd., 991 St. An- 
toine, Montreal, Que. 

General Secretary — J. Tayvor, Day- 
Brite Lighting Inc., 161 E. 42nd St., New 
York, N. Y. 

Trearurer — J. S. ScuvcnertT, Duquesne 
Light Co., 435 Sixth Ave., Pittsburgh, Pa. 


Directors 


Brooks CHASSAING, Board of Education 
Bidg., 911 Locust St., Room 31, St. Louis 
1, Mo. 

G. F. Dgan, Toronto Hydro Electric System, 
14 Cariton St., Toronto, Ont. 

C. Philadelphia Electric Com- 
pany, 1000 Chestnut St., Philadelphia, Pa 

W. A. Stawwarp, Consumers Power Company 
212 W. Michigan Ave., Jackson, Mich 

L. C. Twtonenn, Rochester Gas & Electric 
Corp., 89 East Ave., Rochester 4, N. Y 

Joun 8S. Watan, Pacific Gas & Electric Com 
pany, 245 Market St., San Francisco, Calif 


Regional Vice-Presidents 


Canadian Region—Joseru THOMAS, Canadian 
General Electric Co. Ltd., 280 Faillon St., 
W., Montreal, Que. 

East Central Region— Netson OC. WARNER, 
Westinghouse Electric Corp., 306 Fourth 
Ave., Pittsburgh, Pa. 

Great Lakes Region— A. C. SANGSTER, The 
Detroit Edison Co., 2000 Second Ave., De 
troit, Mich. 

Inter-Mountain Region-—-J. D. WHITNELL, 
Arizona Public Service Co., P.O. Box 2591, 
Phoenix, Ariz. 

Midwestern Region— James R. CHAMBERS, 
Benjamin Electric Mfg. Co., Des Plaines, 
Th. 

Northeastern Region — C. W. McCormick, 
Connecticut Light & Power Co., P.O. Box 
2010, Hartford, Conn. 

Pacific Northwest Region — E. PLow- 
MAN, The Washington Water Power Co., 
P.O. Box 1445, Spokane, Wash. 

South Pacific Coast Region Dan M. Fincn, 
University of California, Berkeley, Calif. 
Southern Region—J. Dixon West- 
inghouse Electric Corp., 2260 Peachtree 

Industrial Blvd., Chamblee, Ga. 

Southwestern Region — Joun G. Faron, JR., 
Sylvania Electric Products, Inc., 100 For- 
dyce St., Dallas, Texas. 
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NATIONAL RESEARCH COUNCIL 
Division of Engineering & Industrial Research 
R. P. Teele 


National Academy of Sciences 
A. PF. Wakefield 


Highway Research Board 
Frank Wyatt 


PRESIDENT’S HIGHWAY SAFETY 
CONFERENCE 


Engineering Committee 


K. Glass 
C. H. Rex, alternate 


Committee on Organized Public Suppert 
R. F. Hartenstein 


SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS 
H. A. Kliegl 


U. S. NATIONAL COMMITTEE OF THE 

INTERNATIONAL COMMISSION 

ON ILLUMINATION 

L. E. Barbrow 

A. A. Brainerd 

Cc. L. Crouch G. H. Stickney 

R. F. Hartenstein E. M. Strong 
M. N. Waterman 


W. Lowell, Jr. 
H. H, Magdsick 


U. 8S. NATIONAL COMMITTEE OF THE 
INTERNATIONAL ELECTRO TECHNICAL 
COMMISSION 

Walter C. Wagner 


and Local Officers—1955-1956 


Section and Chapter Officers 
1955-1956 


Alabama Section — Sothern Region 

Chairman — E. B. Riocnpy, 823 Comer Bidg., 
Birmingham, Ala. 

Secretary —Joun T. Keyser, Alabama Power 
Co., 2100 N. Ist Ave., Birmingham, Ala. 


Alamo Chapter — Southwestern Region 

Chairman — D. V. HILBMAN, Martin Wright 
Electric Co., 1001 Navarro St., San An 
tonio, Texas. 

Secretary —T. C. Tevorrs, Jr., Telotte Elec 
tric Co., 1201 E. Elmira St., San Antonio, 
Texas. 


Arizona Section — Inter-Mountain Region 

Chairman Bevan JONES, JR., Arizona Pub- 
lic Service Co., Phoenix, Ariz. 

Secretary — J. R. Wittiaams, Arizona Public 
Service Co. 331 N. 1st Ave. Phoenix, 
Ariz 


Arkansas Chapter — Southern Region 

Chairman — Pauw F. Cratin, U. 8. Corps of 
Engineers, 300 Broadway, Little Rock, Ark. 

Secretary —Joun 8. Wrtitams, Arkansas 
Power & Light Co., 4th & Louisiana Sts., 
Little Rock, Ark. 


Ark-La-Tex Chapter — Southwestern Region 

Chairman — CARLTON R. SHEPHERD, South- 
western Gas & Electric Co., P.O. Box 1106, 
Shreveport, La. 

Secretary — R. C. Jackson, Cahn Electric 
Co., 708 Milam, Shreveport, La. 


Blue Nose Chapter — Canadian Region 
Chairman — Henry Canadian 
General Electric Co. Ltd., Halifax, N. 8. 
Secretary — K. WILKINSON, Northern Elec- 
tric Co. Ltd., 86 Hollis St., Halifax, N. 8. 


British Columbia Section — 

Pacific Northwest Region 

Chairman —J. H. GILerREATH, 1056 Palmer 
ston Ave., N. Vancouver, B. C. 

Secretary — E. N. KOLBEINS, Associated Con- 
sulting Engineers, 1770 W. Georgia St., 
Vancouver, B. C. 


Capital Section — East Central Region 
Chairman — BENJAMIN GO*DMAN, National 
Electric Wholesalers, Washington, D. CO. 
Secretary — SAMUEL W. CHARLESWORTH, Gen- 
eral Electric Supply Co., Washington, D. C. 


Central Illinois Chapter — 

Midwestern Region 

Chairman — J. W. Brown, Central [Illinois 
Light Co., 316 S. Jefferson, Peoria, Ill. 

Secretary— NORMAN P. FRILInG, Graybar 
Electric Co., 704 S. Adams St., Peoria, Ill. 


Central New York Section — 

Great Lakes Region 

Chairman — MoNvutty, Gray- 
bar Electric Co. Inc., 327 North West, 
Syracuse, N. Y. 

Secretary—Joun J. MoVuy, Niagara Mo- 
hawk Power OCorp., 300 Erie Bivd, W., 
Syracuse, N. Y. 


Central Oklahoma Chapter — 

Southwestern Region 

Chairman— R. SHELINE, Oklahoma Gas 
& Electric Co., 321 N. Harvey, Oklahoma 
City, Okla. 

Secretary —C. E. Rice, Rice Electric Co., 
913 N. W. 4th St., Oklahoma City, Okla. 


Chicago Section — Midwestern Region 


Chairman — R. J. DISFENTHALER, General 
Electric Co., 165 N. Canal St., Chicago, IIL. 
Secretary — W. F. Carson, Commonwealth 


Edison Co., 72 W. Adams St., Chicago, Il. 


Cleveland Section — Great Lakes Region 
Chairman — G. K. Warner, Greene & War- 
ner, 2036 E. 22nd St., Cleveland, Ohio. 
Secretary —J. G. Grant Electrie 
Co., 3016 Payne Ave., Cleveland, Ohio. 


Connecticut Section — Northeastern Region 

Chairman — Henry S. 292 York St., 
New Haven, Conn. 

Secretary — Roserr D. Basooox, General 
Electric Co., 185 Church, New Haven, Conn. 


Cornhusker Chapter — Midwestern Region 
Chairman —C. P. HAas, General Electric 
Co., 14th & Farnham Sts., Omaha, Nebr. 
Secretary —R. W. CHANGSTROM, Westing- 
house Electric Supply Co., 117 No. 13th St., 

Omaha, Nebr. 


Eastern New York Section — 


Northeastern Region 


Chairman — A. E. Prapopy, 260 Delaware, 
Albany, N. Y. 


Secretaru Epwarp F. Eaton, General Elec- 
tric Co., 90 State St., Albany, N. Y. 


Eastern Pennsylvania Section — 

East Central Region 

Chairman — Forp M. Pennsyl- 
vania Power & Light Co., Penn Square, 
Lancaster, Pa. 

Secretary — E. W. Kewssy, Pennsylvania 
Power & Light Co., Harrisburg, Pa. 


Florida Section — Southern Region 

Chairman—J. A. SAVARESE, Jr., Tampa 
Electric Co., Tampa & Cass Sts., Tampa, 
Fla. 

Secretary —R. L. Strmons, Florida Power 
Corp., 908 Cleveland Ave., Clearwater, Fla. 
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Georgia Section — Southern Region 


Chairman — Jupp Loven, Holophane Co 
In Atlanta, Ga 

Secretary r. W HastaM, Georgia Power 
Co., 75 Marietta St., N. W., Atlanta, Ga 


Golden Gate Section — 

South Pacific Coast Region 

Chairman A. 251 Kearny 
St., San Francisco, Calif 

Secretary — C. W. Macy, Pacific Gas & Elec- 
trie Co 445 Sutter St.. San Francisco, 


Hamilton Ontario Chapter — 
Canadian Region 


Chairman — Cuester KvuzntAr, Holophane 
Co Ltd Hamilton, Ont 
Secretary Lioyp K. Hart, Canadian West 


inghouse Co., Ltd., Hamilton, Ont 


Heart of America Section — 

Midwestern Region 

Chairman — Cart W. THORSELL, 1195 E 
77th St.. Kansas City, Mo 

Secretary — Francis E. Mrices, Frank Miles 
Electric Co., 821 W. 17th St., Kansas City, 
Mo 


Indiana Section — Midwestern Region 
Chairman — Evwarp M. Indianap 
olis Power & Light Co., Indianapolis, Ind 
Secretary Ropert L. Westing- 
house Electric Oorp., 137 8S. Pennsylvania 

St., Indianapolis, Ind 


Inland Empire Chapter — 

Pacific Northwest Region 

Chairman Josern M. Doyis, 509 Realty 
Bidg.. Spokane, Wash 

Secretary — Epwarp E. Raupnu, E. 3420 Ferry 
Ave., Spokane, Wash 


lowa Section — Midwestern Region 

Chairman Leroy J. Wipicen, lowa-Illinois 
Gas & Electric Co., 206 E. 2nd St., Daven 
port, Ia 

Secretary Gate L. Iowa Pub- 
lic Service Co., P.O. Box 600, Waterloo, Is 


Maritime Chapter — Canadian Region 

Chairman RONALD Dickie’s Radio 
& Electric Co. Ltd., Moncton, N. B. 

Secretary — T. H. Dickson, 238 Cameron 
Moncton, N. B 


Maryland Section — East Central Region 

Chairman —E. R. Wuire, MeNeill & 
Baldwin, Baltimore, Md 

Secretary —C. E. Sparrow, Jr., Westing- 
house Electric Corp., Baltimore, Md 


Mexico Chapter 
Chairman — 
Secretary — 


Miami Valley Chapter—Great Lakes Region 

Chairman — D. R. Hvuones, 121 Forrer 
Bivd Dayton 9, Ohio 

Secretary — D. C. Fientorr, Dayton Power & 
Light Co., 25 N. Main St., Dayton, Ohio 


Michigan Section — Great Lakes Region 
Chairman — Evwarp L. FAIRCHILD, Wayne 
University, 4841 Cass St., Detroit, Mich. 


Secretary R Domoney, Consumers 
Power Co., 600 Federal Ave., Saginaw, 
Mich 

Mid-South Chapter — Southern Region 

Chairman — Howarp 8. Cuivron, JR., 987 
Robinhood Lane, Memphis, Tenn 

Secretary — H F COLLINS Jr., General 


Electric Co 1179 Morehead Memphis 
Tenn 


Milwaukee Section — Midwestern Region 

Chairman Bever.y R. BuNN, Westinghouse 
Blectric Supply Co. 546 N. Broadway, 
Milwaukee 2, Wis 

WittiaM C. KUHNKE, Wisconsin 

Electric Power Co., 231 W. Michigan St., 


Milwaukee, Wis 


Mississippi Chapter — Southern Region 

Chairman — L. H. Hickman, General Elec 
tric Co., 403 Barnett-Madden Bidg., Jack 
son Miss 

Secretary G. W. Drang, Mississippi Power 
& Light Co., P.O. Box 1640, Jackson, Miss 


Montreal Section — Canadian Region 

Chairman Auten G. V. Situ, Northern 
Electric Co. Ltd., 1600 Notre Dame St. W., 
Montreal, Que 

Secretary CHARLES MERTENS, Canadian 
General Electric Co. Ltd., 5000 Namur St., 
Montreal, Que. 


Mother Lode Chapter — 

South Pacific Coast Region 

Chairman — Witt1amM Ross, General Electric 
Co., 626 Forum Bldg., Sacramento, Calif. 

Secretary —G. E. Hersam, Pacific Gas & 
Electric Co., 1100 K St., Sacramento 6, 
Calif. 


New England Section—Northeastern Region 

Chairman — B. Wheeler Re- 
flector Co., 275 Congress St., Boston 10, 
Mass 

Secretary — Ratrn L. Huss, Graybar Elec- 
tric Co. Inc., Boston, Mass. 


New Mexico Chapter — 

Inter-Mountain Region 

Chairman — B. Hints, P.O. Box 
681, Los Alamos, New Mexico. 

Secretary — Tony Roypar, University of 
California, P.O. Box 1663, Los Alamos, 
New Mexico 


New Orleans Section — Southern Region 

Chairman — JAcos M. GuNsBURGER, New Or- 
leans Public Service Co. Inc., New Orleans, 
La 

Secretary — Water T. Faper, Louisiana 
Power & Light Co., 433 Metairie Rd.. New 
Orleans, La. 


New York Section — Northeastern Region 

Chairman — Louis Goren, Smitheraft Light- 
ing Div., A. L. Smith Irom Co., 30 E. 40th 
St.. New York, N. Y. 

Secretary — H. A. ANDERSON, Duro Test 
Corp., North Bergen, N. J 


Northwestern Ohio Section — 

Great Lakes Region 

Chairman — A. P. HAMMERSTROM, Westing- 
house Electric Supply, 1225 Indiana Ave., 
Toledo, Ohio 

Secretary — H. W. Trew, Toledo Edison 
Co., Edison Bldg., Toledo, Ohio. 


Ohio Valley Section — Great Lakes Region 

Chairman — M. DeLons, 52 Wood- 
land, Ft. Thomas, Ky 

Secretary — Evwarp J. Cinvrin- 
nati Electrical Assn., 1107 Union Trust 
Bidg., Cincinnati 2, Ohio. 


Oil Capital Section — Southwestern Region 

Chairman — Ray H. Bowyer, Lawson Elec 
tric Supply, 212 So. Kenosha, Tulsa, Okla 

Secretary W. T. Watters, Public Service 
Co. of Oklahoma, P.O. Box 201, Tulsa, 
Okla. 


Oregon Section — Pacific Northwest Region 


Chairman — DONALD W EDMUNDSON, 325 
Henry Bldg., Portland, Ore 
Secretary — Dwayne E Westing- 


house Electric Corp 309 S.W. 6th Ave., 
Portland, Ore. 


Ottawa Chapter — Canadian Region 

Chairman — J P. Witsonx, P.O. Box 163 
R.R. #1, Westboro, Ont 

Secretary—F. G. Bowtg, F. G. Bowie & Sons, 
44 Willard Ave., Ottawa, Ont 


Palmetto Chapter—Southern Region 

Chairman Guexs M. Rics, Huntington & 
Guerry Electric Co., 230 Buist Ave.. Green 
ville, 8. C 

Secretary R. Neat CAMPBELL, 3 W. Plaza, 
Greenville, 8. C 
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Panhandle Chapter — 

Southwestern Region 

Chairman R. MCCRACKEN, 922 
W. Sixth, Amarillo, Texas 

Secretary — Jack POYNTER 3601 Julian 


Amarillo, Texas 


Philadelphia Section — East Central Region 


Chairman — G. W. WacGner, Philadelphia 
Electric Co., 1015 Chestnut St., Philadel 
phia, Pa 


Secretary R. L. Herr, Philadelphia Electric 
Co., 1000 Chestnut St., Philadelphia, Pa 


Pittsburgh Section — East Central Region 

Chairman — Hveun 8S, James, Duquesne Light 
Co., 435 Sixth Ave. Pittsburgh, Pa. 

Secretary—James A. Hopces, Jas. H. Hodges 
Co., 1601 Penn Ave., Pittsburgh, Pa. 


Puget Sound Section — 

Pacific Northwest Region 

Chairman — G. DONALD KiNG, Sylvania Ele 
tric Products Inc., 3466 E. Marginal Way 
Seattle, Wash 

Secretary — CHARLES R. NELSON, Norwest 
Company, 330 Second Ave. West, Seattle, 
Wash 


Quebec Chapter — Canadian Region 

Chairman — Grorce Horxinson, Tri-Bec. 
Inc., Industrial Centre No. 5, Quebec, Que 

Secretary — VaLer® Marcovx, Northern Elec 
tric Co., 1299 Charest Blvd., Quebec, Que 


Rochester Section — Great Lakes Region 

Chairman — 8S. Barctay, 91 
Paul St., Rochester 4, N. Y 

Secretary Metrose M. FRANKLIN, Roches 
ter Gas & Electric Co.. 89 East Ave.. Roches 
ter, N. Y. 


Rocky Mountain Section — 

Inter-Mountain Region 

Chairman — GLENN B. Garr, C. B. 3600 E 
Virginia Ave., Denver, Colo. 

Secretary — A. E. McKirrrick, 8995 W 
Bayard Ave., Lakewood, Colo. 


St. Louis Section — Midwestern Region 

Chairman — E. W. STOHLMANN, Union 
Electric Co. of Missouri, 315 N. 12th St., 
St. Louis 1, Mo. 

Secretary — R. D. Conen, Glasco Electric Co. 
727 N. llth St., St. Louis 1, Mo. 


San Diego Chapter — 

South Pacific Coast Region 

Chairman — C. J. Bunce, Electrical Contrac- 
tors Division, Bureau of Home Appliances, 
525 E St. San Diego, Calif. 

Secretary —S. V. Monspes, City of San 
Diego, 1600 Pacific Bivd., San Diego, Calif. 


San Jacinto Section — Southwestern Region 

Chairman — C. Oser, Southern Elec- 
tric Supply Co., P.O. Box 317, Houston, 
Texas. 

Secretary —Joun F. Diiw, Sylvania Electric 
Products Inc., Dallas, Texas. 


San Jose Chapter — 

South Pacific Coast Region 

Chairman — Grorce E. Ninnis, 543 8S. Win 
chester Road, Campbell, Calif 

Secretary R. G. Garprner, Pacific Gas & 
Electric Co., 86 8S. Third St., San Jose, 
Calif. 


Southeast Florida Chapter — 

Southern Region 

Chairman — James A. Forrsrer, Day-Brite 
Lighting Inc., 5991 S.W. 81st St., S. Miami, 
Fla. 

Secretary — B. WALKER SMITH, Raybro Eler- 
tric Supplies Inc., 745 N.W. Ist Avenue, 
Miami, Fla. 

(Continued on page 40A) 
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ROTUBA extrupeRs, Inc. 


MAKERS OF 
PANELS + SHIELDS + DIFFUSERS IN PLASTICS 


418 88th Street * Brooklyn 9, N. Y. 
SHore Road 8-0307 


PHILA. OFFICE: R. L. BOUSE, FLOURTOWN, PENNA. C/ |) # 
Tel. CHestnut Hill 8-1010 7; 
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Southern California Section — 

South Pacific Coast Region 

Chairman — Roy H. Karzyser, Dept 
& Power, City of Los Angeles, 
Spring St., Los Angeles, Calif. 

Secretary — Merue A. PortTer, Smoot-Holman 
Co., Inglewood, Calif. 


Southern Colorado Chapter — 
Inter-Mountain Region 


of Water 
311 


Chairman — W D. Provuproor, 417 West 
Abriendo Ave., Pueblo, Colo 
Secretary — Rosert F. Even, Southern Colo 


rado Power Company, P. 0. Box 75, Pueblo, 


Colo 


Southwestern Section — 

Southwestern Region 

Chairman —Joun E. Merzenruin, Crouse 
Hinds Co., 206 Thomas Bidg., Dallas, Texas 

Secretary — Eumer L. Coie, Dallas Power & 
Light Co., 1506 Commerce, Dallas, Texas. 


Suwannee River Chapter—Southern Region 
Power & Light Co., 901 N. 


Georgia 
Patterson, Val- 


dosta, Ga. 
Secretary — Miss Marigen Y. NOLAND, c/o 
Georgia Power & Light Co., 901 N. Patter 


son St., Valdosta, Ga. 


Tar Heel Section — Southern Region 


Chairman — Coy C. Jorpan, Carolina Power 
& Light Co., Raleigh, N. C. 

Secretary James J. Caxkpo Independent 
Electric Supply Co. Inc., 220 W. Ist St., 
Charlotte, N. 


Tennessee Valley Section—Southern Region 


Chairman — CHARLES H PaTTerson, 300 
Cumberiand Circle, Donelson, Tenn 

Secretary — Jon W. Fowter, 709 Greymont 
Dr., Nashville, Tenn 


Toronto Section — Canadian Region 
Chairman — G. E. Davipson, Hydro-Electric 


Power Comm. of Ont., 620 University Ave., 
Toronto, Ont 

Secretary E. I, MacuTinogr, Crouse Hinds 
Co. of Canada Ltd., 7-21 Labatt Ave., To- 
ronto, Ont, 


Twin City Section — Midwestern Region 


Chairman — H. Box 27. St. 
Louis Park Station, Minneapolis 16, Minn 
Secretary — G. W. Freverick, General Ele 


tric Co 500 


Minn. 
Twin Ports Chapter — Midwestern Region 


Chairman — Rionarp G. Rooxkwoop, Supe 
rior Water, Light & Power Co., 1250 Tower 
Ave., Superior, Wis. 

Secretary — 
Power & Light Co., 
Duluth, Mina. 


Stinson Blvd., Minneapolis, 


LOWELL, Minnesota 
30 West Superior 8t.. 


Utah Section — Inter-Mountain Region 
Chairman — Stourp A. Btomeauist, Blom- 
quist & Brown, 235 So. Sth E., Salt Lake 


City, Utah. 

Secretary — Rosser W. DArcer, The Darger 
Oo. 211 8S. 2nd, West, Salt Lake City 1, 
Utah. 


Vancouver Island Chapter — 
Pacific Northwest Region 


Chairman — A. C. F. Evans, 1654 Monterey 
Avenue, Victoria, B. C. 
Secretary —G. R. F. Gepvrs, British Colum 


bia Electric Railway Co. Ltd 


Victoria, B. C 


1501 Douglas 


Virginia Chapter — East Central Region 

Chairman — W. Fercuson, 3119 Bute 
Lane, Richmond 21, Va 

Secretary Roserrt R. BUCHANAN, 
Electric Products Inc.. 2520 
Alexandria, Va 


Sylvania 
Oakville St 


Western Michigan Section — 
Great Lakes Region 


Chairman —L. G. THompson, Independent 
Electric Co., Muskegon, Mich 
Secretary —D. A. Harper, General Electrix 


Supply Corp., Grand Rapids, Mich 
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Western New York Section — 

Great Lakes Region 

Chairman — E. Hayes, 
Electric Co., 438 Delaware Ave., 
N. Y. 

Secretary — Freep R. PraLzcrar, 1612 Main 
St., Buffalo, N. Y. 

Winnipeg Chapter — Canadian Region 

Chairman — A. MoDowrLn, B. A. Robinson 

& Co., 287 Sherbrooke St., Winnipeg, Man. 


General 
Buffalo, 


Secretary —D. J. Bovurpon, Amalgamated 
Electric Co., 677 Notre Dame Ave., Winni 
pec, Man. 

Local Representatives 

Canadian Region 

Calgary, Alta.—F. R. Dorward, Canadian 
General Electric Co. Ltd 

Charlottetown, P.E.I E. 8S. Chandler, Chap 
pell & Co. 

Chicoutimi, Que. Gilbert Proulx, Saguenay 
Electric Co. 

Edmonton, Alta.—J. E. Bagshaw, Canadian 
Utilities Ltd. 

Granby, Que.—G. A. Ringuette, Canadian 


Westinghouse Co 


London, Ont.—T. E. Smith, M. M. Dillon & 
Co., Ltd. 

Picton, Ont. — H. C. Blakely, Picton Public 
Utilities Commission 

Regina, Sask. — L H. Ritenburg, Stock, 
Ramsey & Associates 

Saskatoon, Sask -D. A. Thorpe, Canadian 
General Electric Co., Ltd 


Sudbury, Ont.—E. T. Querney, Northern 
Electric Co., Ltd 
Three Rivers, Que Jean Lafontaine, Shaw 


inigan Water & Power Co. 
Windsor, Ont -J. Cameron, Ford Motor Co 
of Canada 


East Central Region 


Allentown, Pa.— Francis E. Glick, Pennsy! 
vania Power & Light Co 

Atlantic City, N. J D. D. Lees, Atlanti 
City Electric Co 

Bethlehem, Pa. —E. W. Halteman, Pennay! 
vania Power & Light Co 

Blacksburg, Va.—Prof. Claudius Lee, Virginia 
Polytechnic Institute 

Burlington, N. J William L. Yoder, Jr 
Public Service Electric & Gas Co 

Camden, N. J James H. MecQuestion,. Pub 
lic Service Electric & Gas Co 

Charlottesville, Va L. L. Holladay, 1713 


Jefferson Park Ave 

Easton, Pa Russel H. Stewart, Metropoli 
tan Edison Co 

Harrisburg, Pa.— Ford Moody, Pennsylvania 


Power & Light Co. 


Hanover, Pa.— Edward H. Blettner, Metro 
politan Edison Co 
Hazleton, Pa. — Howard J Kreitzberger 


Pennsylvania Power & Light Co 
Johnstown, Pa. — Howard E. Ross, R 
Box 8&2 
Lebanon, Pa Elmer H 
politan Edison Co 
Lexington, Va Col. J. 8 
ginia Military Institute 


D. 4, 
Frankhouser, Metro 
Vir 


Jamison, Jr., 


New Castle, Pa R .L. James, Pennsylvania 
Power Co 

Pottsville, Pa.—C. B. Staudt, Pennsylvania 
Power & Light Co 

Reading, Pa Frank E. Heins, Metropolitan 


Edison Co 
Richmond, Va 


St 


George E. Schraudt, Jr., 812 
Christopher Road 

Salisbury, Md. — J. Russell Hopkins, Box 984 
Shenandoah. Pa -Harry T. Weidman, Penn 


sylvania Power & Light Co. 


Stroudsburg. Pa B. I. Fansler, Line Ma 
terial Co 

Sunbury, Pa William H. Heim, Pennsyl 
vania Power & Light Co 

Towanda, Pa Edwin R. Springer, Northern 
Pennsylvania Power Co 

Trenton, N. J Arthur L. Talbot, Public 
Service Electric & Gas Co 

Williamsport, Pa.—John H. MacMillen, Penn- 
sylvania Power & Light Co 

Wilmington, Del. — Edward F. Lafond, Dela 


ware 


Power & Light Co 
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York, Pa.— Richard M. Hauer, Metropolitan 
Edison Co 

Great Lakes Region 

Akron, Ohio—L. O. Banahan, Ohio Edison 
Co 

Ann Arbor, Mich James L. Culp, Detroit 
Edison Co. 

Auburn, N. Y¥.— P. J. Carpenter, New York 
State Electric & Gas Co. 

Binghamton, N. Y.— Earl C. Edwards, New 
York State Electric & Gas Corp 

Canton, Ohio Cc. L. Bullock, Ohio Power 
Co. 


Corning, N. Y.— W. 
Dayton, Ohio R. J 


H. Dorman, R. 1 
Schulte, General Electric 


Co. 

Elmira, N. Y F. H. Reese, LeValley, Me 
Leod, Kinkaid Co 

Elyria, Ohio George C. Rubenson, Ohio 
Public Service Co 

Findley, Ohio B. E. Spangler, Spangler Ele 
tric Co 

Flint, Mich. — George D. Hannah, Consumers 


Power Co 


Grand Rapids, Mich.—Harold P. Earley, Con 
sumers Power Co 

Ithaca, N. ¥.— Prof. C. L. Cottrell, Cornel! 
University 

Jackson, Mich Robert S. Schoff, General 


Electric Co 
Lexington, Ky 
Utilities Co 


Robert W. Wilson, Kentucky 


Mansfield, Ohio Orlo L. Smith, Ohio Public 
Service Co 

Marion, Ohio Leroy Clauer, Ohio Edison 
Co 

Maasillon, Ohio Andrew Hrivnek, Ohio Edi 
son Co 

Monroe, Mich Keith E. Hunt, Detroit, Edi 
son Co 

Newark, Ohio Kurt Franck, Holophane Co 
Inc 

Pontiac, Mi h.—T. F. Donaldson, Consumers 


Power Co 


Saginaw Mich. — Earl R Domoney, Con 
sumers Power Co. 

Sandusky, Ohio—C. H. Smith, Ohio Public 
Service Co 

Syracuse, N. Y D. G. Geyer, 506 Glenwood 
Ave. 

Toledo, Ohio A. H. Stevenson, Box 497 
M. O 

Utiea, N. Y¥.—John C. Bannigan, Niagara 


Mohawk Power Corp 


Warren, Ohio Walter C. Schultz, Ohio Fadi 
son Co 

Youngstown, Ohio -—— Robert Zimmerman, Ohio 
Edison Co 


Inter-Mountain Region 

Cheyenne, Wyo.—W. B 
Light, Fuel and Power Co. 

El Paso, Texas J. H. Glavy, General Elec 
trie Co 

Prescott, Ariz.-George Hill, Northern Arizona 
Light & Power Co 


Petch, Cheyenne 


Tucson, Ariz W. H. Hughes, Hughes Air 
eraft Co 
Yuma, Ariz. —FE. A. Eaton, Arizona Public 


Service Co 


Mid-Westerr Region 


Ames, lowa—— Warren B. Boast, Iowa State 


College 
Bismarck, N. D.— Marvin R. Hooge, Montana 


Dakota Utilities Co. 

Cedar Rapids, Iowa — Ray Goodwater, The 
Van Meter Co 

Centerville, Iowa — Paul Anderson, lowa 
Southern Utilities Co 

Champaign, Ill Prof. Harry W. Horn, Uni- 
versity of Illinois 

Clinton, Iowa — Leonard D. Rafferty, Inter 
state Power Co 

Decatur, Ill.— Gordon Bonvallet, RR #7 

Des Moines, Iowa James H. Hull, Day-Brite 
Lighting Ine 

Dubuque, Iowa— Richard Holcomb, Inter- 
state Power Co. 

Fairmont, Minn. — B. L. Whitney, Water & 
Light Commission. 

Green Bay, Wis.—-A. G. Blitz, Wisconsin 
Public Service Corp 


(Continued on page 42A) 
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Prudential’s Minneapolis Headquarters 


FUNCTIONALLY BEAUTIFUL in concept, in design 


and in LIGHTING by 6A 


If working can ever be considered a pleasure, it must be 
enjoyable for employees at Prudential’s new regional 
headquarters in Minneapolis. Everything . . . beginning 
with selection of a building site at the edge of a city 

park . .. everything has been thought of to make the 
employee’s working day pleasant. Contributing much to 
employee comfort is high-level, low-brightness, 
shadow-free lighting . . . by Garcy. 


The Prudential is Garcy Lighting throughout. Acres 

of offices are lighted by more than five thousand 
Garcy 4-foot troffers, equipped with low-brightness 
lenses. Many other manufacturers make troffers, but 
few are equipped to handle complete lighting contracts 
for a building of the Prudential’s size and scope. 


Investigate Garcy fixtures . . . engineered for highest 
efficiency . . . precisely manufactured for fast installation 
in any kind of ceiling . . . designed for quick, easy 
cleaning and relamping. 


CARGY Design 


Garden City Plating & Mfg. Co., 1760 N. Ashland Ave., Chicago 22, Ill. / In Canada: Garcy Co. of Canada, Ltd., 191 Niagara St., Toronto 
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Distributor. Graybar Electric tne 
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Jefferson City, Mo Donald D. Jones, R. R 


#3, Bluff St 


LaCrosse, Wis Cc. L. Seaquist, Northern 
States Power Co 

Mt. Vernon, II Harry L. Sharer, Mt. Ver 
non Electric Supply 

Notre Dame, Ind. — Prof. L. F. Stauder, Uni 


versity of Notre Dame 
Rockford, I. —0O. W. Pollard, Central Illi 
nois Electric & Gas Co 


St. Cloud Minn. — W B Hall, Northern 
States Power Co 

Ste. Genevieve, Mo.— H. A. Giesler, Citizens 
Electric ( orp 

E. St. Louis, INl.— Horace Brown, Sachs Elec 
trie Co 

Sioux Falls, S. D James H. Gibbs, Tri 
State Electric Co 

South Bend, Ind. — Prof. L. F. Stauder, Uni- 
versity of Notre Dame 

Springfield, Il! J. Walter Marquardt, 322 


E. Adams St 
Springfield, Mo.— Chester G. Wells, Harry 
Cooper Supply Co 


Streator, Ill— Hubert W Knight, Public 
Service Co. of Northern Illinois 
Urbana, Ill Prof. Harry W. Horn, Univer 


sity of Illinois 
Wausau, Wis. —G. M. Kammerer, Wisconsin 
Public Service Corp 


Northeastern Region 

Amsterdam, N. Y.— Charles E. Shell, B. E. 
Shell Co 

Augusta, Maine— Raymond B. MacFarland, 
9 Green St 

Bangor, Maine — Wilbur D. Chadeayne, Ban- 
gor-Hydro Electric Co 


Dover, N. J J. W. Haynes, New Jersey 
Power & Light Co 
Essex, Conn.— Ralph Marrone, Connecticut 


Light & Power Co 
Glens Falls, N. ¥.—Joseph P. Quinn, Niagara 
Mohawk Power Corp 


Gloversville, N. ¥.— Charles E. Shell, B. E 
Shell Co 

Hartford, Conn. — J. F. Dougherty, Hartford 
Electric Light Co 

Hartford, Conn. — J. Schonbrun, Crown Light 


& Supply Co 

Johnstown, N. Y¥ 
Shell Co 

Lawrence, Mass Henry R. Loeschner. Law 
rence Gas & Electric Co 

Little Compton, R. I.— Paul Manchester 

Mineola, N.Y J. F. Dickerhoff, Long Island 
Lighting Co 

Morristown, N. J. L. Estler, Jersey Cen 
tral Power & Light Co 

New Bedford, Mass. — Robert R. Duncan, Jr., 
New Bedford Gas & Edison Light Co 

New Britain, Conn. — A. Hartstein, Ruby 
Philite Co. 

New Brunswick, N. J M. 8S. Ewing, Public 
Service Electric & Gas Co. 


Charles E. Shell, B. E 


New York, N. Y Prof. Abraham Abramo 
witz, 955 Walton Ave 

North Adams, Mass. — Bartholomew D. Barry, 
Jr.. Northern Berkshire Electric Co 

North Bergen, N. J.— H. A. Anderson, Duro 


Test Corporation 

Norwalk, Conn. — H. B. Adams, River Road. 

Portland, Me.— P. E. Weatherbee, Box 1801. 

Poughkeepsie, N. Y.—T. M. Barr, Central 
Hudson Gas & Electric Corp 

Springfield, Mass.— J. O. Callander, Western 
Massachusetts Electric Co 

Troy, N. Y.— Harry E. Rodman, Rensselaer 
Polytechnic Institute 

Willimantic, Conn. — M. R. Sugrue, Connecti- 
eut Light & Power Co. 

Worcester, Mass.——- W. 8S. Mowry, Worcester 
County Electric Co 


Pacific Northwest Region 


Beaverton, Ore.— Don L. Shattuck, Portland 
General Electric Co 

Bellingham, Wash.— Phil T. Rosser, Puget 
Sound Power & Light Co. 

Bremerton, Wash.— Eldon A. Matlock, Puget 
Sound Power & Light Co 

Butte, Mont.— Oram J. Horrom, Montana 
Power Co 

Coeur d'Alene, Idaho — Alec Godfrey, Wash- 
ington Water Power Co. 


Corvallis, Ore. — Prof. D. W. Shirley, Oregon 
State College 

Davenport, Wash.— Tony Aichlmayr, Wash 
ington Water Power Co 

Eugene, Ore J. F. Whitney, Eugene Water 
& Electric Board 

Everett, Wash.—C. V. Harlander, Snohomish 
County P.U.D. #1, 

Great Falls, Mont. Wilson E. Pickrell, 3212 
First Ave. No 

Hillsboro, Ore. — James Hunt, Portland Gen- 


eral Electric Co 

Lewiston, Idaho James K. O'Toole, Wash- 
ington Water Power Co. 

Medford, Ore.—~ Henry L. Bray, Trowbridge 
& Flynn Electric Co 

Mount Vernon, Wash Robert T. O'Conner, 
Puget Sound Power & Light Co 


Newberg, Ore. Henry M. Carney, Jr., Port 
land General Electric Co. 

Newport, Ore Dr. George W. Henderson, 
P. O. Box 68 

Oregon City, Ore.—D. A. Maulding, 122 
Ogden Drive 

Pullman, Wash. — Richard Harbour, 410 
Fountain Street. 

Salem, Ore.— Elmo F. Lindhom, 136 8S. High 
St 


Sandpoint, Idaho— Kenneth W. Anderson, 
Pacific Power & Light Co 

Walla Walla, Wash.— Frank Gage, 825 So 
Palouse 

Wenatchee, Wash. — R. F. Watt, Public Util 
ity District #1 of Chelan County 

Winslow, Wash.— Frank M. Drebick, Puget 
Sound Power & Light Co 


Southern Region 


Albany, Ga. — Dupont Stroud, Albany Electric 
Supply. 

Anderson. 8. C. — Louis G. Sullivan, Sullivan 
Hardware Co 

Anniston, Ala Frank V. Pease, Alabama 
Power Co 

Asheville, N. C.—C. T. Alley, Graybar Elec 
trie Co 

Athens, Ga.—R. A. Arthur, Georgia Power 
Co 


Atlanta, Ga Dalton C. May, Jr., 26 Peach 
tree Place, N. W 


Augusta, Ga -~John Cleckley, 816 Cotton 
Alley. 
Bainbridge, Ga James Hightower, Georgia 


Power & Light Co 

Baton Rouge, La.— Prof. W. D. Morris, 
Louisiana State University. 

taton Rouge, La.—J. A. Stelly, Gulf States 


Utilities 

Birmingham, Ala.— Luther T. Cale, 2100 First 
Avenue N 

Charleston, 8. C.— Neil G. MeDaid, 35 Hayne 
St 


Charlotte, N. C 
Wakefield Drive 

Chattanooga, Tenn.—— Alex Erwin, South East- 
ern Supply 

Columbia, 8. C.— H. O. Fellers, Jr.. Westing- 
house Supply Co. 

Columbus, Ga Larry Laughlin, P & W 
Electric Co 


Eugene C. Gatewood, 565 


Daytona Beach, Fla.— H. W. Fanus, Florida 
Power & Light Co 
Durham, N. C.— Samuel B. Harper, Duke 


Power Co. 

Florence, Ala 
St 

Fort Lauderdale, Fla Walter Dance, Brow 
ard Electric Service Inc. 

Gainesville, Fla.—John W. Wilson, Univer 
sity of Florida 

Goldsboro, N. C W. A. Shepherd, Jr.. Wo 
mack Electric Supply Co. 

Greenville, 8. C.— Grover C. Gaskin, J. E 
Sirrine Co. 

Grifin, Ga.—John B. Walton, Walton Fle 
trie Co 

High Point, N. C.— George W. Williams, Jr 
Bryant Electric Co., Inc. 

Hollywood, Fla.— Jacob H. Blitzer, 1230 S 
Lake Drive 

Jackson, Miss 
Salisbury & Co. 

Jacksonville, Fla.—-John Parks, Miller Elec 
tric Co 

Kingsport, Tenn.—J. B. Carson, Kingsport, 
Electric Co., Inc. 


Robert C. Willis, 1350 James 


T. M. Salisbury, Gregory 
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Knoxville, Tenn. — Leslie B. Pierson, Knox- 
ville Utilities Board. 

Lafayette, La.—John R. Ganugler, 303 W. 
Vermilion St 

Little Rock, Ark.—John S. Williams, Arkan 
sas Power & Light Co. 

Macon, Ga.—T. R. English, 762 Boulevard 
N. E. 


Mandarin, Fla.— J. N. Crevasse, Drawer 7 
Miami, Fla. — Prof. J. S. Sells, University of 
Miami 


Milledgeville, Ga.— William F. Humbert, M. T 
Stevens Southern 

Mobile, Ala. —~ Walton Reeves, 401 North Wa 
ter St. 

Montgomery, Ala Sam Davidson, Alabama 
Power Co 

Nashville, Tenn.—Jack McCullough, MeCul- 
lough Electric Co 

New Orleans, La 
state Electric Co 

Orangeburg, 8. C.— Robert C. Dukes, Dukes 
& Dukes, Inc. 

Orlando, Fla.-—— Ray Schad, 1508 Cole St 

Ormond, Beach, Fla Donald Haskins, Box 
i18 

Raleigh, N. C W. K. Bernhard, Bernbard's 
Supply Co 

Rome, Ga.—-J. 8S. King, Battey Machinery Co 

St. Petersburg, Fla.— Robert C. Bedford. 
Florida Power Corp 


Arthur A. Levy, Inter 


Sarasota, Fla. — Charies L. Wackerle, Florida 
Power & Light Co. 

Savannah, Ga.— W. C. Matthews, Savannah 
Electric & Power Co 

Southern Pines, N. C.— Paul C. Butler, Caro- 
lina Power & Light Co 

Spartanburg, S. C.—E. A. Fargis, Noland 
Co., Ine 

State College, Miss. —— Prof. H. C. F. Simrall, 


Mississippi State College 

Tallahassee, Fla. Goodwyn White, McGowan 
Electric Supply Co 

Tampa, Fla.—A. P. Torres, Graybar Electric 


Supply. 

Valdosta, Ga.— Ralph Jones, Union Electric 
Supply 

Waycross, Ga.— Luther Bell, Georgia Power 


& Light Co 

West Palm Beach, Fia.— Ray Cox, Florida 
Power & Light Co 

West Point, Ga. — Charles R. Williams, Heard 
Williams Co 

Wilmington, N. C Clyde E. King, Caroline 
Power & Light Co 

Winston-Salem, N. C.— George C. Hough, 
Graybar Electric Co 


South Pacific Coast Region 


Fresno, Calif.—-J. E. Hammond, Pacifie Gas 
& Electric Co 
Long Beach, Calif.——L. M. Tilson, Southern 


California Edison Co 

Santa Ana, Calif.——J. W. Dickson, Southern 
California Edison Co 

Santa Barbara, Calif.— H. V. Dobson, 626 
W. Islay St 


Southwestern Region 


Alice, Texas—F. 8S. Gregory, Central Power 
and Light Co 

Amarillo, Texas Thomas J. Lynn, South 
western Public Service Co. 

Bartlesville, Okla.—-E. C. Postlewait, Public 
Service Co. of Oklahoma. 

Beaumont, Texas — J. H. McClellan, Jr.., 
Gulf States Utilities 

Chickasha, Okla. —John B. Harris, Public 
Service Co. of Oklahoma. 

Corpus Christi, Texas—B. L. Guess, 1210 
York Ave. 

Elk City, Okla.— Dr. Russell M. Koch, 116 
N. Jefferson. 

El Paso, Texas—J. H. Glavy, General Elec 
trie Co. 

Marshall, Texas— D. M. Mack, Southwestern 
Gas & Electric Co. 

Norman, Okla. — William Cason, Jr., 1100 8 
Lahoma. 

Oklahoma City, Okla.— Paul R. Sheline, Okla- 
homa Gas & Electric Co. 

Shreveport, La.—R. K. Lothrop, Southwest 
ern Gas & Electric Co. 

Texarkana, Ark.—M. H. Perkins, Southwest 
ern Gas & Electric Co. 

Tulsa, Okla. — T. C. Wier, 1907 West 41st St. 
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a THE LIGHTING UNITS WITH 


the perfect 


Here is ideal lighting that integrates with modern 


building design . . . lighting units so shallow they blend perfectly 
with overhead architecture. Here is fluorescent lighting 

_ that, in hundreds upon hundreds of installations across the 
country, is fulfilling the architect's request for clean, % 
uncluttered lines. Here are fixtures that, because of their Pr 

highly desired shallowness, have been called ‘the 
lighting units with the perfect profile’! 
Appearance, however, is only a part of the reason for the 


success of these two outstanding Smithcraft fluorescent fixtures. 
Their lighting performance is highly efficient, ena their 
availability in several combinations and 
lengths of lamps make them adaptable 
to any installation. 


“Lighting units with the perfect profile” 


to serve as architectural lighting 


“tools for the men who design 


~ An extensive yet unobtrusive “area 


of light’ source . . . up to 37” wide 


extremely shallow in appearance. 
_ Available for 2, 3, 4 or 6 lamps. 


Smithenaft SHERATON 


Send today for 
complete information 
on the Smitheraft 
DIRECTOR 

and SHERATON! 


LIGHTING DIVISION 


CHELSEA $0, MASSACHUSETTS 


‘Only 344” deep’... translucent plastic 


4 q 
EO 
le 
“3 | 
. .. designed and produced by Smithcraft : 
‘2 
45 
¢ “2 
— unit, ideal for low-ceiling applications. 
4a ; ; 
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&, 


COMPARISON OF STARTING CHARACTERISTICS for regulated and (below) the same lamp with conventional non-regulating ballast. 
unregulated mercury vapor lamp ballasts shows (above) 400w Comparison illustrates Sola’s current-limiting characteristic, an 
E-H1 mercury vapor lamp with Sola Ballast Cat. No. 77034 and advantage of its constant wattage circuit. 


Sola Constant Wattage Mercury Vapor Ballasts 
Limit Starting Surge, Extend System Capacity 


In addition to regulated lumen output, the Sola Constant Wattage Circuit 

also yields other important advantages. Starting characteristics are an 

important example. Sola Constant Wattage Mercury Vapor Lamp Trans- 

formers limit line current surge at the instant of starting to effectively no 

more than normal full load value. This eliminates the need for time-delay 

relays, oversize circuit breakers, and heavier wiring required by the 

starting characteristics of conventional, non-regulating transformers. 

In addition, premium performance Sola Constant Wattage Transformers 

provide six other specific advantages: 

@ Stabilized light output within +214% with line variations as great 
as +13%. 

@ Lamps stay lit, even when line voltage drops as much as 40v (on a 

115v line). 

Positive starting within the primary ranges of 100-130 x 200-260v. 

Elimination of primary taps. 

Primary current limited on both open and short circuit. 

More ballasts can be installed per circuit. 


For further information, call your Sola representative. 


SOLA 


TRANSFORMERS 


Sola Mercury Vapor Lamp Transformers, em- 
ploying the patented constant wattage circuit, 
are available for indoor (left) and outdoor 
(right) industrial and commercial applications. 
The moderate differential in original cost, 
over non-regulating ballasts, is often elim- 
inated by installation savings and by contin- 
ucus high quality performance. 


Write for Bulletin 3DMV-211 for indoor 
applications, and Bulletin 3DMV-219 


for outdoor applications. 


| CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for Ali Types of Fivorescent 
end Mercury Vepor Lamps. *© SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35; 103 E. 


125th St., TRofalger 6-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © 


BOSTON: 272 Centre Street, Newton 58, Mass., 


Bigelow 4.3354 © CLEVELAND 15: 1836 Euclid Ave., PRospect 1.6400 @ KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23: 
k 3138 E. Olympic Bilvd., ANgelus 9-9431 ® TORONTO 17, ONTARIO: 102 Loird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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(1) 13.8. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed . . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 
- - all who plan, install and manufacture light- 


ing systems and equipment. 

$8.00 per copy; $6.40 in lots of ten or more. Add 50c for 
shipment abroad. 1.2.8. Members are entitled to one copy 
of the Handbook at $5.50 unlesa previously ordered. 


RECOMMENDED LIGHTING PRACTICES 


Thess booklets are the complete, standard recom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the I.E.S. All have 
the approval of the Counci! of the Illuminating 
Engineering Society, and are the latest official I.E.S. 
recommendations. 


In general, the information contained in these 
Recommended Lighting Practices covers completely 
the area shown in the title. Included in the data 
are suggested types of lighting systems and lumi- 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other informa- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con- 
struction people and others. Each practice is fully 
illustrated with charts and photographs. 


(2) OFFICE LIGHTING 
1.3.8. Recommended Practice (1947) 50c 


(3) STORES & OTHER MERCHANDISING AREAS 

1.3.8. Recommended Practice (1948) 500 
(4) SCHOOL LIGHTING 

American Standard Practice (1948) 
(5) LIBRARY LIGHTING 

1.3.8. Recommended Practice (1950) 


DAYLIGHTING 

1.3.8. Recommended Practice (1950) 
(7) SPORTS LIGHTING 

LE.S. Recommended Practice (1950) 
(8) INDUSTRIAL LIGHTING 

American Standard Practice (1952) 
(9) STREET AND HIGHWAY LIGHTING 

American Standard Practice (1953) 
(10) SUPPLEMENTARY LIGHTING 

Recommended Practice (1953) 


(11) BESIDENCE LIGHTING 
1.3.8. Recommended Practice (1953) 


Quantity prices upon request. 
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COMMITTEE REPORTS ON LIGHTING 
IN INDUSTRY 


Lighting recommendations based on recent studies 
(research, surveys of current practice, and experi- 
mental installations) of the appropriate subecom- 
mittees of the I.E.S. Committee on Industrial Light- 
ing. Completely illustrated, these reports contain 
detailed information on many lighting problems 
peculiar to the industry or operation involved as 
well as providing general data as to lighting sys- 
tems and luminaires; recommended quantity and 
quality of illumination; and analyses of specific 
seeing tasks. 


APRIL 1956 


‘PUBLICATION: 


The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. They contain 
the latest available information about many aspects 
of the art and science of illumination, including 
details of application as well as the lighting tech- 
niques involved. Each publication listed here is 
supported by the full authority and approval of the 
Illuminating Engineering Society. 


LE.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Published prices cover only 
the cost of production and handling. Quantity prices 
vary and are lower than the single-copy prices 
shown in this listing. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


(Supersedes all lists prior to April 1956) 


(2) 
(13) 


(4) 
(15) 
6) 


qs) 


qs) 
(20) 


LIGHTING FOR WOOLEN AND weaseas 
TEXTILE MILLS (1949) 


LIGHTING FOR MACHINING OF SMALL 
METAL PARTS (1949) 


LIGHTING FOR FLOUR MILLS (1949) 
LIGHTING FOR CANNERIES (1950) 
LIGHTING FOR BAKERIES (1950) 


LIGHTING OF CENTRAL STATION 
PROPERTIES (1951) 


LIGHTING FOR STEEL MILLS, 
PART I: OPEN HEARTH (1952) 


LIGHTING FOR FOUNDRIES (1952)... 


LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS 


Quantity prices upon oun. 


OTHER COMMITTEE REPORTS 


(21) 


TRANSPORTATION LIGHTING (1951)... 25c¢ 
Interior lighting for buses, streetcars, rapid transit 
and railway trains. 
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PUBLICAPIONS OFFICE «86 
ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway, New York 23, N. Y. 
Date 


Send me at the address below copies of L.E.S. Publications in 
quantities as noted: 


(1) —___ (13) (26) 
(14) (27) 
(15) 
8) (29) 
(5) (17) 
(7) (19) 

(22) 
(10) 
(12) (25) — (38) 


©) My check (m.o.) enclosed. © Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 
facilitate handling and help us in our bookkeeping. Thank you. 


(Please print or type) 


CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS witty $1.00 


64-page report combines recommended residence 
lighting techniques with good decoration, written 
in layman’s language and completely illustrated. 
Shows all types of lighting equipment, both in 
stalled and portable, recommended color combina- 
tions, from Colonial to Modern interiors. 
(23) FUNCTIONAL VISUAL ACTIVITIES In 
THE HOME 
Provides much of the technical ‘material ‘supporting 
the combination of good decoration with lighting 
in (21) above. Extremely useful! to lighting equip- 
ment designers, engimeers, and because of the 
numerous sketches and measurements, non-technical 
people as well. 


(24) CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION (1951) 15¢ 


(25) PROGRESS IN TELEVISION STUDIO 
LIGHTING (1954) Addenda to (24) 10¢ 


(26) CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION 10¢ 


Quantity prices upon request. 


1.E.S. LIGHTING DATA SHEETS 


Each I.E.S. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data. 


46A 


They are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 
lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 
rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas, 
streets and highways; and other special applica- 
tions. 

Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for lighting people, consulting engineers and 
architects; ideal for promotional distribution by 
manufacturers and light and power companies. 


L.E.S. Lighting Data Sheets are delivered through- 
out each year in groups of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subscription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each. Prices on minimum quantities of 
100 individual sheets upon request to this office. 


(27) CURRENT SERIES 
Orders for the current Series XXI LE.S. Lighting 
Data Sheets are now being accepted. Renew your 
Data Sheet subscription now; or start your “idea” 
file of I.E.8. Lighting Data Sheets with this Series. 


EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 


(@8) Series XVII, 24 sheets 
(89) Series XVIII, 24 sheets ‘ _ 
(30) Series XIX, 24 sheets _ ess 
Series XX, 24 sheets... 
mgh (29) _ $1.00 


(32) 15 HOME LIGHTING IDEAS, 15 sheets $1.00 
Aitractively packaged, 15 home lighting data sheets, 
gathered and prepared especially for this publica- 
tion. (These sheets not included in annual Series.) 


(33) HOME LIGHTING IDEAS FOR KITCHENS 
AND BATHROOMS, 10 sheets 


Special packet of ten new home lighting data sheets, 
showing modern lighting for new and remodelled 
kitchen and bathroom areas; an important addition 
to any home lighting idea library. (These sheets 
are not included in an annual Series.) 


Quentity prices upon request. 


MEASUREMENT OF LIGHT 

(34) AMERICAN STANDARD GUIDE FOR 
BLECTRICAL MEAS or 
FLUORESCENT LAMPS (1955). 

(35) GUIDE FOR PHOTOMETRIC TESTING OF 
FPLOODLIGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD (1951). 


(36) GUIDE FOR OUTDOOR ILLUMINATION 
TESTS 


(37) GENERAL GUIDE TO PHOTOMETRY (1955) 60c 
Quontity prices upon request. 


LIGHTING COURSE MATERIAL 


(38) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
lighting course suitable for college students or 
adults. Quantities of 10 or more, 75¢ per copy. 


(Printed in U.S.A.) 
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Reflector siots in Sylvania semi-direct fix- 
tures create a ‘chimney effect” of rising 
air which dissipates lamp heat, carries 
away dust and dirt from lamps and re- 
flectors, allowing lamps to operate at 
peak efficiency. 


OMPLIANCE WITS 


LABORATORIES, INC 


UPWARD LIGHT 


The Diamond New Sylvania semi-direct fixture has 25% 
upward light component. Extremely high 89% illumination 
afficiency. Captive bolt arrangement simplifies installation and 
maintenance. Meets or exceeds ali new RLM specifications. 


SYLVANIA’ 


... fastest growing name in sight 
LIGHTING + RADIO « ELECTRONICS + TELEVISION + ATOMIC ENERGY 


WHICH DOES YOUR PLANT NEED? 


Pernars your plant would benefit from new 
lighting equipment which directs a full 25% 
of its light up/ 

Sylvania’s outstanding new Diamond-“I” 
fixture answers industry’s need for more 
upward light and reduction of eye-straining 
overhead contrasts, delivers more and better 
light at working level. It’s. the fixture which 
meets or exceeds all new RLM specifications 
for fixtures with greater upward components 
of light. And it has an extremely high illumi- 
nation efficiency of 89%. 

Or, if preferred, Sylvania’s complete line 


= SEND FOR HELPFUL TECHNICAL DATA - 


Name. 


NTWS Series — Complete Syivania semi-direct series for many 
industrial applications. Features 10% upward light component, 
extremely high efficiency. Available with closed or open-end 
refiecters. RLM approved. 


Sylvania Electric Products Inc. 
Dept. D30, Lighting Division—Fixtures 
One 48th Street, Wheeling, West Virginia 
(CD Please send me information on your industrial fixtures. 
(D0 Have a Sylvania lighting specialist call on me. 


UPWARD LIGHT 


of NTWS fixtures will fill the bill for appli- 
cations using 10% upward light. 

Whichever of these Sylvania fixtures suits 
your needs—Diamond-“I"” or NTWS—you 
can be sure of getting lowest maintenance 
cost with either. On both types, one man can 
easily change lamps. Reflectors on both 
series are always 4 feet long—on both the 
4- and the 8-foot units. 

The Sylvania lighting specialist in your 
area will gladly discuss your lighting prob- 
lems with you. The coupon below will bring 
you complete technical data. 


Title. 
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Continued from page 19A 


50” x 14° sheet extruded for 
SPANGLER SIGN WORKS, Philadelphia 


Magoffin, Sam, Oklahoma Gas & Electriv Co., 
Shawnee, Okla 
Wayland, W. C., EMSCO Electric Supply Co 


Oklahoma City, Okla 


CHICAGO SECTION 

Member: 

Hurley, R. F., Curtis Lighting, Inc., Chicago, 
Il 

Associate Members : 

Batza, A. G., The Union Metal Mfg. Co., Chi 
cago, Ill 

Butler, C. M., Jefferson Electric Mfg. Co., 
Bellwood, Il! 

Compernolle, J. J., Kelso Burnett Electric Co., 
Chicago, Il 

Klein, Irvin, Novelty Lighting Co., Cleveland, 


EXTRUDED 


Ohio 
Lemke, A. R., Chicago Park District, Chicago, 
in 
Acrylic Sheet Mitchell, W. S., 1228 N. Lombard Ave., Oak 
Park, Il 


Scodock, O. J Commonwealth Edison Co., 
Chicago, Ill 


Q 
° 
° 
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CLEVELAND SECTION 


Associate Member 
Affleck, L. ¢ The Austin Co... E. Cleveland, 


| 


« Ohio 
CONNECTICUT SECTION 
Member 
Nagel, G A Connecticut State Highway 
is 4 > Dept., Hartford, Conn 
Associate Member 


Giering, E. J., United INuminating Co.. New 
Haven, Conn 
| 
j CORNHUSKER CHAPTER 
4 Member: 
: Wesslund, M. L., Electric Fixture & Supply 
Co., Omaha, Neb 


PENNSYLVANIA SECTION 


EASTERN 
at Associate Member 
Wagner, B. ¢ 1527 Garfield Ave... Wyomis 
sing, Pa 
FLORIDA SBCTION 
Member 
Upson, N. W., Graybar Electric Co., Orlando, 
Fla. 
Associate Members 
Borrell, A. J., Borrell Electric Co., Tampa, 
Fla 
Gutierrez, J. P., Quality Electric Go., Winter 


Haven, Fla 
Joiner, J. T., Graybar Electric Co., Orlando, 
Fla 
Meadows, J. S.. Meadows & Robinson Electric 
Co., Tampa, Fla 
This Gerlite sheet, the largest acrylic Suarez, J. R., Suarez Electric Co., Tampa, 


sheet ever extruded, measures 50” wide by 14 feet long —_ 
and will be fabricated by Spangler Sign Works 


FOREIGN NoON-SECTION 


Associate Members: 


for a major oil company. Gaster, A .E., Ewbank & Partners Ltd., Lon 
don, S.W. 1, England 
This is but another example of Gering’s ability to . Gudjohnsen, Adalsteinn, Reykjavik Municipal 
erli j Light & Power Works, Tjarnargata, Reyk 
extrude Gerlite acrylic sheets to meet every desired require- javik, Tecland 
ment in lighting and sign applications. Szahidewiez, J., British Railways, London, 


N.W. 1, England 
Sheets are available clear or colored, to 54” wide 
to .125” thick, any practical length. 


GEORGIA SECTION 


Associate Members: 


Gerlite gives long service, is weather resistant and can be Lanning, W. D., Jr., General Electric Co., 
painted or silk-screened with present existing paints. Saussy, Hugh, Hugh Saussy Co., Atlanta, Ga. 
Washington, G. L., Kurt Versen Co., Atlanta 
Ga. 


GOLDEN GATE SECTION 
Associate Member: 
Thysell, H. B., California Department of Pub- 
lic Works, Berkeley, Calif. 


Write now for full HAMILTON, ONTARIO CHAPTER 
information a ices! | Associate Members: 
f nd a Clarke, C. D., Hi-Test Corp., Hamilton, (nt 


EXTRUDED ACRYLIC SHEET C. Cansdian Westinghouse 
=> Co., Ltd., Hamilton, Ont 

GERING PRODUCTS, INC “Ss HEART OF AMERICA SECTION 


KENILWORTH, N. J. 


Associate Member: 
Norbert, J. E., Thomas Industries In: Kan- 
sas City, Mo 


| 
| (Continued from page 51A) 
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The difference between needing... 
and having...fully compatible 
outdoor fluorescent lighting 


SINGLE 
LUXaire UNIT 


LUXeire cut-out view shows 
P & K design ond engineer- 
ing features which result in 


LUXaire” 


high light ovtput with excel- Municipal and commercial 
lent color retention, ond 

without excess glore. LUXeire installations in greatly 
dirt, woter and insects. In have proved P & K LUXaire 
2-ft., 4-ft. and 6-ft. models. entirely practical. 


Produced in single or 
double units, LUXaire design 
and construction features 
provide greatly advanced 
characteristics in light 
placement, mechanical 
versatility, appearance, and 


DOUBLE 
LUXaire UNIT 


Two single LUXcire units in 
one assembly for high inten- 
sity lighting with on unusu- 
olly wide range of light 
potterns attainable through 
the P K designed lotera! 


swivel adjustment of each of 

units. Adjusts lat- maintenance-operation 
ly ond vertically. | 

economies. 


The P & K LUXaire is pro- 
duced in a complete family 
of sizes: 2-ft., 4-ft. and 6-ft. 
models in single LUXaire 
units, and 6-ft. models in 
double LUXaire units, with 
companion standards if de- 
sired. 

LUXaire also features a re- 
motely housed ballast, 
eliminating excessive 
weight; the need for heav- 
ier supporting standards, 
and obsolescence of the en- 
tire luminaire in conversions 
to high intensity lamps now 
being developed. 


WRITE FOR A COPY OF 
THE P & K LUXaire 
CATALOG... AND USE 
THE P & K ADVISORY 
SERVICES WITHOUT 
OBLIGATION. 


As filed in 
Sweet's Catalog. 


rs 
TIME AND WEATHER TESTED LUXaire INSTALLATIONS ee 
— 
‘ 6-ft. Commercial Facilit 
y 
= 
4-ft. Residential 6-ft. Parking Area Ses 
¥ 
APRIL 1956 
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Slimline Lead-lag ballasts 


lighting economy 


Know what it costs 
to send him 
up a ladder? 


Fifty cents a round trip—maybe more. But half his 
effort may be unnecessary! It’s this simple: If you 
are using series-type ballasts in your lighting fix- 
tures and a lamp burns out, the other lamp burns 
dimly or goes out completely. The maintenance 
man has no way of knowing which lamp is de- 
fective unless he takes the time to test both. NOT 
so with Westinghouse slimline /ead-lag ballasts— 
when one lamp burns out, the other lamp is not 
affected. Thus, valuable maintenance time is saved 
without the possibility of wasting good lamps or 
losing light. In addition, Westinghouse slimline 
lead-lag ballasts have a new UI core design to give 
you a cooler, quieter, more efficient operatic a. 

Planning a new lighting system? Specify 
Westinghouse slimline /ead-/ag ballasts for real 
lamp replacement economy. 

More information? See your Westinghouse rep- 
resentative or write Westinghouse Electric 
Corporation, Lighting Division, Edgewater Park, 
Cleveland, Ohio. J-04395 


you CAN BE SURE...1F 17S 
Westinghouse © 
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(Continued from page 48A) 


INDIANA SECTION 


Associate Member: 

Higgins, Homer, Civil Aeronautics Adminis 
tration, Weir Cook Airport, Indianapolis, 
Ind 


INLAND EMPIRE CHAPTER 
Member: 
*Ralph, E. E., Columbia Electric & Mfg. Co 
Spekane, Wash. 
Associate Member: 
Rowles, P. F., General Electric Supply Co., 
Spokane, Wash 


Iowa SECTION 


Associate Member: 
Greve, W. W., Graybar Electric Co., Daven 
port, lowa 


MIAMI VALLEY CHAPTER 


Associate Members: 
Heck, E. B., Dayton Power & Light Co., Day 
ton, Ohio 
McKusick, L. R., General Electric Co.. Dayton 
Ohio 
MICHIGAN SECTION 


Associate Members 

Becker, B. H., Wheeler & Becker, Detroit, 
Mich 

Henry, P. L., Consumers Power Co., Pontiac, 
Mich 

Sak, Samuel, K & §S Electric Co, Inc., De 
troit, Mich 

Woodland, P. C.. Dow Chemical Co.. Midland 
Mich 


MILWAUKEE SECTION 


Associate Members: 

Litten, D. L., Westinghouse Electric Corp., 
Milwaukee, Wis. 

Schumaker, W. J., Northern Light Co Mil 
waukee, Wis 

Goode Virginia T The Goode Studios 
Menomonee Falls, Wis 


New ENGLAND SEcTION 

Member: 

*Maguire, J. F., Jr.. Slocum & Fuller, Boston, 
Mass 

Associate Members 

Akey, Alfred, Western Massachusetts Electric 
Co., Greenfield, Mass 

Burkhardt, Walter, Carr Supply Co., Pitts 
field, Mass 

Clark, W. D., Clark Electric Co., Greenfield 
Mass 

Conlin, F. J., Western Massachusetts Electric 
Co., Springfield, Mass 

Cutler, Samuel, Bland Electric Supply Co 
Inec., Pittsfield, Mass. 

Isbell, C. P., 999 Massachusetts Ave., North 
Adams, Mass 

Perkins, J. A., Lighting Service of Western 
Massachusetts, West Springfield. Mass 

Reid, W. A., Westinghouse Electric Corp 
Springfield, Mass. 

St. Jean, E. G., St. Jean Electrical Co. Inc., 
West Springfield, Mass. 


New Mexico CHAPTER 
Associate Members 
Lopez, J. J., Reynolds Electrical & Engineer 
ing Co. Inc., Santa Fe, N. M 
Metheny, W. J., Public Service Co. of N. M.., 
Albuquerque, N. M 


New York Sgcrion 


Associate Members: 


Greenfield, D. W., Reliable Electrical Supply 


Co., Newark, N. J. 


McGruther, R. G Duro Test Corporation, 


North Bergen, N. J. 


Robinson, A. S., Wheeler Reflector Co., New 


York, N. Y. 

Rowe, David, Smithcraft Lighting Division 
Irvington, N. J. 

Rubel, A. W., Silvray Lighting Co.. New York 
N.Y. 

On10 VALLEY SECTION 

Associate Members: 

Beck, W. G., Jr., E. & H. Electric Supply Co 
Inc., Louisville, Ky. 
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glad use 


CHAMPION 


Lamps around 
here. With the 


service 


buy 


CHAM pION 


PION LAMP WORKS 


Lynn, Massachusetts 
A DIVISION OF CONSOLIDATED ELECTRIC LAMP CO. 
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Downlight 


Good-looking, extra shallow, 
rugged . . . engineered for 
severe weather and 
corrosive conditions 


Entrances, canopies, lobbies, 
vestibules, corridors, shower 
rooms... this extra shallow 
recessed downlight meets all 
your requirements ... where 
appearance is important and 
non-corrosiveness vital. 


FACE PLATE .. . of cast satin aluminum 

is anodized for extra weather protec- 
tion features the new Sealume gasket 
to insure weather-tight operation within 
the lighting unit simultaneously 
eliminates ceiling dust streaks and light 
leaks visible from without 


HOUSING of 16 gauge galvanized... 
can either be used as a concrete pouring 
form or mounted in recesses already 
provided by using wood forms. For plas- 
ter-type ceilings, use plaster frame 
Attach hinged face plate and tighten 
screws so Sealume gasket is compressed 
tight against the ceiling 


IT’S AVAILABLE with round or square dif- 
fusers providing either symmetrical or 
asymmetrical light distribution from 60 
Watts to 300 Watts...extra shallow... 
with corresponding depths from 242” to 
6%”. Protective guards, if desired. For 
full data on this series, write for the 
"43" line 


1353 Willoughby Avenue, Brooklyn 37, N. Y. 


Continued from page 514A) 


Maxfield, H. B., Maxfield & Edwards, Coving 
ton, Ky 
Stallard, J. C., The Miller Co., Meriden. Conn 


SECTION 
dissociate Member 
Harris, R. E., Tillman & Booth Inc., Eugene 
Ore 
PALMETTO CHAPTER 
Member 
Hollady, C. G., Gerald H Preacher & Asso 
ciates, Columbia, S. C 


PITTSBURGH SECTION 

Member 

Pett, T. G., Kopp Glass, Inc., Pittsburgh, Pa 

issociate Members 

Butler, W. T., Mosebach Electric & Supply Co 
Pittsburgh, Pa 

Durfee, Lioyd, Jr.. Sylvania Electric Products 
Inc Wheeling, W. Va 

Reilly, T. J., Frame Electric Co., Pittsburgh 
Pa 

Rocky Mountain Srerion 

Member 

*Gaer, G .B.. Gaer Sales. Denver, Colo 

Associate Members 

Cipra, P. L., The Wakefield Company, Denver 
Colo 

Nesland, 0. A Ryall Electric Wholesale Sup 
ply Co., Denver, Colo 


St. Lovis Section 

Member 

Barnum, H. L Syivania Ele-tric Products 
Ine St. Louis, Mo 

Associate Members 

Ostfeld. A. M Day- Brite Lighting Ine St 
Louis, Mo 

Schindler, R. L., Albert Rich Co.. St. Louis 
Mo 

Stock, L. F Duro Test Corp., St. Louis, Mo 

Tritle. J. S.. H & H Fixture Co., St. Lonis 13 
Mo 

Tuetken, L. P.. Day-Brite Lighting In St 
Louis, Mo 

Vierse, W. E.. Van & Vierse, Kirkwood. Mo 


SouTHERN CALIFORNIA SrcTION 

Members 

Potter A. H.. Smoot Holman Co.. Inglewood 
Calif 

Todt. W. C.. Hollywood Sound & Lighting Co 
Hollywood, Calif. 

Associate Member: 

Maassen, Ralph, Globe Lighting Products Ine 
Los Angeles, Calif 


SOUTHERN COLORADO CHAPTER 


Associate Member 


Stapleton J P Southern Colorado Power 


Co., Pueblo, Colo 


SOUTHWESTERN SECTION 


Associate Member 
S butte. Gene, Texas Electie Service Co 
Midland, Texas 


Tar Seerion 

Members 

* Bernhard Ww K 
Raleigh, N. ¢ 

*Weinrib, Benjamin, J. N. Pease & Co., Char 
lotte N.C 

Aseociate Memberes 

Daniels, W. R., Carolina Power & Light Co 
Raleigh, N. C 

Sprinkle, O. V.. Wasell Engineering Service 
Winston-Salem, N. C 

Wade. H. ©.. Carolina Power & Light Co 
Goldsboro, N. C 


Bernhard Supply Ce 


TeNNessee VALLEY SECTION 
Associate Member 

Geiger, H. J Roden Electric Supply Co 
Knoxville, Tenn 


TORONTO SECTION 
Associate Member 
Kay, R. W., Rort Simpson Co. Ltd., Toronto 
Ont 
Twin City SecTion 
Associate Members 
Anderson, R. T., Minnesota Mining & Mfg 
Co., St. Paul, Minn 
Bates, E. G., Bates Electric Service, Minne 
apolis, Minn 


Benson, Miss Anita, Northland Electric Sup 
ply Co., Minneapolis, Minn 

Churchill, D. O., Thorshov & Cerny, Ine 
Minneapolis, Minn 

Kotsmith, J, R Shakopee Public Utilities, 
Shakopee, Minn. 

Mueller, W. F.. Minnesota Mining & Mfg Co., 
St. Paul, Minn 


VIRGINIA CHAPTER 

Wembers 

Joyner, Mrs. U. T., National Advisory Commit 
tee for Aeronautics, Langley Field, Va 

Ragland, J. S., Virginia Electric & Power Co 
Richmond, Va 

Associate Members: 

Carroll, R. W., Virginia Electric & Power Co., 
Norfolk, Va 

Smith, Cecil A., Virginia Electric & Power 
Co., Richmond, Va 

Taylor, C. L., Virginia Electric & Power Co 
Charlottesville, Va 


Employment Opportunities 


SALES REPRESENTATIVES 
WANTED 


To sell revolutionary new luminous ceiling and 
lighting system, fully patented. Choice terri- 
tories open for experienced lighting men with 
following among wholesalers. engineers. archi 
tects, ete Address Box 263, Publications 
Office, Iluminating Engineering Society 1860 
Broadway, New York 23, N. Y 


STREET LIGHTING ENGINEER 

A well-known Midwestern concern offers excel- 
lent opportunity for engineer capable of com- 
pletely designing Incandescent, Mercury, and 
Fluorescent Street Lighting Luminaires. Your 
reply with complete qualifications will be held 
confidential. Address Box 268, Publications 
Office, Illuminating Engineering Society, 1860 
Broadway, New York 23, N.Y. 


ASSISTANT DESIGNER WANTED 
By nationally known residential fixture manu- 
facturer. Must have mechanical ability to sid 
in development of new samples. Practical shop 
experience will be provided. Company benefits. 
Unusual opportunity. Age, 25 to 35. State 
complete background and salary desired. Al 
replies held in confidence. Address Box 269, 
Publications Office, Illuminating Engineering 


Society, 1860 Broadway, New York 23, N 


DISTRIBUTION OFFERED 


Successful national sales organization contact 
ing architects, engineers, contractors and elec- 
trical distributors exclusively, seeks a kindred 
line. Address Box 272, Publications Office, 
Illuminating Engineering Society, 1860 Broad- 
way, New York 23, N.Y 


STREET LIGHTING 
ENGINEERING 
SALES 


Midwest mfr. is seeking experi- 
enced street lighting engineer for 
work in product development 
and technical sales. Must be 
willing to travel approx. 50% of 
time. Actual experience in street 
light engineering and sales is a 
requirement for this position. 
Salary commensurate with ex- 
perience. This is an excellent op- 
portunity for a qualified man. 
| Please submit complete résumé 
and photograph. All replies will 
be considered confidential. 
Write Box No. 271, Illuminating 
Engineering Society, 1860 Broad- 
way, New York 23, N. Y. 
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2 VALANCE 
/AILWAUKEE LIGHTING 


Around 
Corners 


USE T1i2 SLIMLINE 
In Those Hard-to-get-at Places 


Now, with new Milwaukee Valance Strips you can 
light shallow or irregular coves, narrow valances, and 
other confined areas with high-lumen T-12 Slimline. 


If you can allow 2” x 214” space, you can have the 


advantages of standard relampable, trouble-free, eco- 
nomical slimline where formerly only luminous tub 
ing could be used. 


See your electrical NORTUERN LIGUT 


wholesaler, or 
A WN Y 
write for Bulletin wasebe 


552. 
1661 N. WATER ST. 


Available in 48”, 72” and 96” single lamp lengths . . . 
Up to 384” with 4 lamps. One remote ballast box 
required every 32’. All ETL equipped. 


YOU'RE NOT GAMBLING... 


when you use Kliegl lighting fixtures 


If you have a lighting problem that requires a deft touch to create some special effect 
or illuminate a prescribed area, Klieg! can be depended upon to furnish the right solution. 


Whether the area is in a public building, commercial establishment, office, church, school, 
theatre or private home, Kliegi lighting fixtures are so versatile they can be used suc- 
cessfully. We manufacture the most complete line of Architectural Lighting Fixtures avail- 
able. Fully catalogued with engineering data, sizes and specifications. Ask for catalog A-11D 


Over 50 years of experience is at your disposal in providing the right equipment to serve 
your needs. “Ask Klieg!” for professional advice and estimates on any job, large or small. 
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An Inconspicuous 
Light Source... 


... describes Wiley’s new Zephyrs. Their beautiful 
unadorned lines harmonize so well with any decor 
that you're unaware of the source of light. Their wafer- 
like thinness makes them ideally suited to installa- 
tions where recessed fixtures cannot be used. 

They may be arranged end to end, side by side to 
form squares, rectangles, borders. They may be mount- 
ed flush or suspended. You may have your choice of 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass Corning flat or curv- 
ed lens). 

Erection is simple, requiring only minutes. Patent- 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12" x 48" and are only 3!," deep. E.T.L. certified 
electrical components are used. 


DEARBORN AND BRIDGE STS. BUFFALO 7, NEW YORK 


KLIEGLIGHT: 

Adjustable beam 
DOWNLIGHT, Vertical 
model; one of our 
many lighting units 


Partial view of game room at Desert inn, Las Vegas, Nev., designed 
m by Jac Lessman. Tables lighted with Klieg! adjustable Beam Downlight. 


53A 


Gap Installation 
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INDEX TO ADVERTISERS 
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Advance Transformer Co. 11A 
Art Metal Co. 20A-21A 
Champion Lamp Works 51A 
Corning Glass Works 34A-35A 
Curtis Lighting Ine. 5A 
Day-Brite Lighting Ine. 1A 

E. I. du Pont de Nemours & Co. 
Ine. 25A 
Workmen at Light and Power Utilities Corp. are proud—proud Garden City Plating & Mfg. Co. 4A 
that the finest materials, the keenest know-how, and the General Electric Co., Apparatus 27A 
highest standards of quality and performance are part of every General Electric Co., Lamp 4A 
L & P fluorescent lighting fixture they make. 
Gibson Manufacturing Co. 36A 
We, in turn, are proud of our L & P craftsmen. For they, after Edwin F. Guth Co. Back Cover 
all, are your surest guarantee of the efficiency, dependability Hexecel Products Inc. StA 
and economy you have come to expect from L & P fixtures. meh Sieae. _ 
Kopp Glass Ine. 15A 
Distributed by Wholesale Dealers Only Light & Power Utilities Corp. 554A 
Litecontrol Corp. 17A 
WRITE TODAY FOR CATALOG AND PRICES R. A. Manning Co. SSA 
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Prescolite Mfg. Corp. 12A 
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Rotuba Extruders Ine. 39A 
Smitheraft Lighting Division 43A 
Sola Electric Co. 444A 
Starring & Company Ine. 2A 
Sunbeam Lighting Co. 6A 
Superior Electric Co. 33A 

Sylvania Electric Products Ine. 
18A, 47A 
Universal Mfg. Corp. 22A 

Vickers Electric Division 
Vickers Incorporated 55A 
STONE BLVD. ‘ | Wakefield Company 
4 re NNES se Inside Front Cover 
Westinghouse Electric Corp.. 
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R. & W. Wiley Inc. 53A 
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IN OUR NEW 


CATALOG 


IN FULL COLOR 


SPECIAL DESIGN 
. service, and the 
finest in traditional 
lighting also avail- 
able in Sightsaver 
quality lighting. 
Consult us for your 


requirements. 


REQUEST CATALOC II 
ON YOUR LETTERHEAD 


This is only one of the many de- 
signs in coordinated efficient light- 
ing, featured in our new modern 
catalog. You'll find complete sets 
of fixtures for churches and pub- 


lic buildings adapted to today's 


CONTEMPORARY | 


LIGHTING 


building trends. 


co. 


8OX 643 SHEBOYGAN. wis. > 


You can’t be sure you have 
all the facts about lighting 
unless you have a copy of 
the new . 


Second Edition 


LIGHTING 
HANDBOOK 


Prepared by 1.E.S. echnical committees, this 987-page lighting 
compendium contains 18 sections of lighting practice, theory and 
calculations . . . Appendices . . . Manufacturers’ Reference Data 
. 655 photos, drawings, lighting tables, charts, graphs, to help 
you solve tough lighting problems. 
If your problems are lighting problems, don't be another day 
without the new I.E.S. LIGHTING HANDBOOK 


$8.00 


If you have not ordered, your special member 
copy is only $5.50 now 


Price... 


1.E.8. Members: 


ORDER NOW! 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y. 
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This 12 Page Bulletin Shows 
You How To Achieve It With. 


ICKERS. 


MAGNETIC 
AMPLIFIER DIMMERS 


FIELD PROVEN RELIABILITY 


Write for Your FREE COPY Today! 


VICKERS ELECTRIC DIVISION 


a unit of Sperry Rand Corporation 


e ST. LOUIS 3, MO. 


1863 LOCUST ST. 
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Two new and valuable “Tools''for increased production 


noying shadows and severe brightness contrasts. The 


Because they embrace the 12 most important advances 
deep 30° shielding is ideal for new high-output lamps. 


in the history of industrial lighting, thesetwo new RLM 
Luminaires by Miller increase worker efficiency, lessen THE MILLER “CROWN” RLM INDUSTRIAL is ideally 
the waste of costly materials and skilled labor time. suited for application in general manufacturing areas. 
THE MILLER"IMPERIAL” RLM INDUSTRIAL combines APertured to give necessary minimum of 10% up- 
maximum visual comfort with the high levels of illu- light—plus ventilation to keep fixture cleaner, longer. 
mination which are essential for critical seeing tasks. 
25% uplight for ceiling illumination eliminates an- 


For expert application assistance contact your local 
MILLER representative or write us for information. 


PANY + GENERAL OFFI NN. + FACTORIES: UTICA, 
CONN. IN CANADA: F CANADA LTD., TORONTO 


> 
> 
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the New Importance of the RLM Label IL 


Manufacturers of RLM Lighting Units* 


Abolite Lighting Division Multi Electric Mfg., Inc. 
Appleton Electric Company Overbagh & Ayres Mfg. Co. 
Benjamin Electric Mfg. Company Quadrangle Manufacturing Co. 
Day-Brite Lighting, Inc. The Ruby Lighting Corp. 
Eastern Fixture Company, Inc. Ruby -Philite Corp. 

Electro Silv-A-King Corporation Smithcraft Lighting Division 
Ender-Monarch Corporation Smoot-Holman Company 
Fluorescent Fixtures of California Spero Electric Corporation 
Globe Lighting Products, Inc. Sunbeam Lighting Company 
The Edwin F. Guth Company Sylvania Electric Products, Inc. 
Keystone Electric Manufacturing Co. Westinghouse Electric Corporation 
Leadlight Fixture Company Wheeler Reflector Company 
The Miller Company Work-0-Lite Company 

Mitchell Manufacturing Company Zane Manufacturing Company 


*as of March 1, 1956 


Look to these leading manufacturers for 
Industrial Lighting Units with the RLM Label 


NOW MORE VALUABLE THAN EVER! 


With continuous advancements in RLM Specifications, the submit to the strict RLM testing and inspection program, 
RLM Label on an industrial lighting unit stands for ever- which assures uniform quality and conformance to stand- 
higher quality standards in lighting equipment performance ards by periodic inspection on the assembly line and in 
and construction. Alert, forward-looking manufacturers the field. Today. these manufacturers are especially proud 
realize that this makes the RLM Label more valuable than to be able to bring you units bearing the RLM Label, 
because they know that it is now 


ever to buyers. specifiers and users 
of industrial lighting equipment. That the RLM Label of even greater value to you than 
on thre stands» morte 

ever before. 


is why you will recognize the 28 RLM th 
tan-ever specifications like ese 
manufacturers above as the leading Incandescent and Fluorescent: New High Reflection 
names in their field... companies Factor. New High Light Output. For a complimentary copy of the 
who will faithfully adhere tothe RLM hite Aes elain Enamel 1956 RLM Specifications Book, write: 
ward Light for more Brightness Control. Shielding 
Standard Institute’s rigid program | RLM Standards Institute, Suite 825. 


Angles for less Lamp Glare. 
of certification... firms which gladly L | 326 W. Madison St., Chicago 6, IIl. 
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“BRIGHTEN 
_ CORNERS | Bracket 
| NEAR-WALL 
AREAS 
Bracket 


Bracket 


| GUTH BRACKETS. 
(YOU NAME IT...WE MAKE CIT!) 


APPLICATIONS. 
GALORE! 
i 20 WATT HALF-PEERLITE * 


with GrateLite** Louver-Diffuser 
—center reflector—up ond 


down light 
HALF-PEERLITE 
2-IN-1—with GrateLite one or two lights 
Louver- Diffuser — an indirect 
& cove —or a louvered down-lite. Just 
a turn it over! 
DOWN.LITE-BRAC 
with Gratelite 
WEL 
ANGLED-GLASS BED LITE - 
. 2-20W — up and down light 
NAME IN LIGHTING WRITE ON YOUR LETTERHEAD FOR BULLETIN 929-1 TODAY. 
pence 1902: 
* Trademark Registered * *Trademork Registered U. S. & Con. Pats. Pend, 


4 

3 
Pi 


a 
a 
a 
} 
A 
i 
= 4 ¢ 


